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Preface 



Urticaria is one of the most common dermatological and allergological 
cutaneous reactions and, compared to other diseases, it is easily recognized by 
patients and physicians alike. Nevertheless, the disease is highly complex 
regarding its eliciting causes, its clinical manifestations and its therapy. Thus, 
a famous New York dermatologist once mentioned that he would rather have 
a lion than a patient with chronic urticaria walk into his office. This may seem 
surprising since, to the uninitiated, different types of urticaria look alike, and 
the pathomechanisms are rather well understood, with mast cells being 
almost invariably the main effector cells. 

In 1986, a monograph of the first editor (Prof. Czarnetzki, now with the 
married name Henz) appeared, giving a detailed and thorough review of the 
then current state of knowledge regarding all aspects of the disease. Since 
then, two updates of this book have appeared in the German language, with 
coworkers of the clinic of Prof. Henz helping in the revision of the various 
chapters of the old monograph, and with particular emphasis on practical 
aspects of the disease. The present book is mainly a translation of the second 
German edition, with only minor updates and with more citations from the 
literature since the 1986 monograph is no longer available for purchase. 

The editors of the previous editions of this book feel fortunate that an 
American collegue with particular interest in the field. Dr. Eugene Monroe 
from Milwaukee, USA, has joined them to help with this new English edition, 
particularly regarding aspects relevant to colleagues practicing medicine 
outside of Europe. As with the German editions, the authors have omitted 
complex theoretical discourses and have instead focused on practical guide- 
lines regarding the diagnosis and therapy of urticaria, giving preference to the 
citation of reviews for further reading rather than to a detailed listing of older 
original literature. 
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Preface 



The editors and authors have designed this book to serve as a useful guide- 
line and reference book to dermatologists, allergologists, pediatricians and 
practicioners in general medicine alike, and they hope that it will provide 
support to the reader so that he can manage his urticaria patients more 
effectively. 

Berlin, Liibeck and Milwaukee, Prof. Dr. med. B. M. Henz, M. D. 

PD Dr. MED. T. ZUBERBIER 
PD Dr. MED. J. Grabbe 
E. Monroe, M.D. 
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1 The Spectrum of Urticaria 

B.M. Henz 



1.1 

Historical Aspects 

Urticaria was recognized as a distinct disease entity already by Hippocrates. 
The diverse names given to the disease by subsequent schools reflect its most 
important clinical aspects, namely the burning (urere), stinging and swelling 
(essera) on contact with nettles (urtica urens) as well as the the white discol- 
oration (m. porcellaneus) of the wheal (Table 1.1). In the 16th century, a pos- 
sible causal relationship was reported for the first time between the disease 
and the uptake of food proteins. The modern understanding of the disease 
was markedly enhanced with the discovery of the mast cell by Paul Ehrlich 
(1879), of histamine by Dale and Wardlaw (1910) and of IgE by Ishizaka (1966) 
(Czarnetzki 1989a). 

Special forms of urticaria like angioedema, solar and cold urticaria as 
well as factitious urticaria and urticaria pigmentosa were recognized already 
before the beginning of the 20th century. Further subtypes like cholinergic, 
aquagenic and delayed pressure urticaria, intolerance reactions and urticarial 



Table 1.1. Different names of urticaria in the course of history 



Names Source 



Uredo 


Plinius, 1st cent. 


Essera (Arabic: elevation) 


Hali Ben Abbas, 10th cent. 


Nesselsucht (German: nettle-rash) 


Valentini, 1690 


Nettle rash 


Hartford, 1740 


Urticatio (urere, Latin: to burn) 


Zedler, 1740 


Randados (Spanish: nettles) 


Cleghorn, 1751 


Morbus porcinus (pig’s disease) 


Astruc, 1759 


Morbus porcellaneus (porcelain disease) 


Astruc, 1759 


Scarlatina urticaria 


Sauvages, 1763 


Urticaria 


Frank, 1792 


Knidosis (knide: Greek: nettle) 


Alibert, 1833 
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vasculitis were however only recognized as separate disease entities during the 
past decades (Czarnetzki 1989a). 



1,2 

Definition and Classification 

Urticaria is defined by the wheal (Fig. 1.1) which is characterized by three 
typical aspects: 

• a central whealing with surrounding reflex erythema, 

• associated itching, 

• its fleeting nature, with the skin returning to its normal appearance, usual- 
ly within a few minutes and rarely after some hours. 

Histologically, the classical fleeting wheal exhibits an edema of the epidermis 
and the upper and mid-dermis, with dilatation of the postcapillary venules 
and lymphatic vessels of the upper dermis. 

Frequently, whealing is associated with more extensive swellings of the 
lower dermis and the subcutis. These deep swellings are called angioedema. 
They arise particularly frequently in skin regions where the dermis is thin and 
where the subcutaneous connective tissue is loosely arranged, such as in the 
face. Angioedema can also occur in the mucous membranes fo the upper 
respiratory, gastrointestinal and genitourinary tract whereas urticae are 
confined to the skin. 




Fig. 1.1. Typical wheal with reflex erythema after injection of a histamine liberator 
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Table 1.2. Classification of urticaria on the basis of its duration, frequency and causes 





Duration 


Frequency 


a) Acute urticaria 


< 6 Weeks 




1. Acute continuous urticaria 




Daily 


2. Acute intermittent urticaria 




symptomfree intervals of at least 
6 wks to many months 


b) Chronic urticaria 


>6 Weeks 




1. Chronic continuous urticaria 




Daily 


2. Chronic recurrent urticaria 




symptomfree intervals rangings 
from days to many weeks 



c) Special types of urticaria 

1. Cholinergic urticaria 

2. Physical urticaria 

3. Contact urticaria 

4. Urticarial vasculitis 

5. Urticaria pigmentosa (mastocytosis) 



The spectrum of clinical manifestations of urticaria is very wide. This is due 
to the great diversity of eliciting causes as well as the differing reactivity of indi- 
vidual patients. The numerous classifications of urticaria are meant to help with 
the identification of the type of clinical manifestation of the individual patient, 
to improve understanding of the causes and the eliciting factors of the disease, 
and on this basis to treat the patients in a more direct and effective way. 

Table 1.2 shows the classification of urticaria on the basis of its most 
obvious clinical aspects. The disease duration allows for its major classifica- 
tion into two groups, namely acute and chronic urticaria. Since acute urticaria 
initiated by the exposure to a stimulus at one time point resolves almost in- 
variably after 6 weeks, this duration from the beginning of the disease is gen- 
erally used as a dividing line between the two typesof urticaria. Some authors 
prefer to use however 4 or even 8 weeks as the line of distinction (Czarnetzki 
1986; Soter 1991). 

Acute urticaria is further divided into acute intermittent and acute continu- 
ous urticaria on the basis of the activity of the disease (Table 1.2). In acute inter- 
mittent urticaria, relapses occur only after 6 weeks or many months, and the 
eliciting agent is most likely always the same. Less than 1 % of patients with acute 
urticaria develop chronic urticaria (Zuberbier et al. 1995). 

Chronic urticaria (Table 1.2) is also divided into a continuous type, with 
daily occurrence of the wheals, and a recurrent type, with whealing at intervals 
of several or many days. These distinctions are important in the search for the 
eliciting agent of the disease. 

Special types of urticaria are further subdivided into several subgroups on 
the basis of their pathogenesis, eliciting agents and clinical aspects (Table 1.2), 
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and they are discussed in more detail in separate chapters of this book. These 
types of urticaria have a chronic course and are therefore often classified as 
chronic urticaria. The common usage of chronic urticaria refers however 
generally only to the endogenous urticaria, that is the fleeting whealing reac- 
tions which are elicited systemically. Urticarial vasculitis should be diffe- 
rentiated from this type of chronic urticaria because the individual wheals 
can persist for many hours or days, due to the underlying vasculitis (see 
Chapter 8). 

Cholinergic urticaria is often classified with physical urticaria. Since 
the increase in body core temperature e.g. also due to emotional stimuli and 
not externally applied heat is the essential eliciting factor, this entity is dealt 
with separately (Chapter 6). 

Urticaria pigmentosa is due to an increase of mast cells in the skin and/or 
internal organs (mastocytosis) and can only be classified as urticaria since 
dermographic stimuli and histamine liberators induce whealing reactions (see 
Chapter 9). Contact urticaria is another special type of urticaria (Chapter 7) 
which is related to contact eczema because of its percutaneous elicitation and 
its clinical presentation. The local wheals are elicited by diverse mechanisms, 
and since physical stimuli also elicit whealing locally via the skin, physical 
urticarias (Chapter 5) should basically also be classified as contact urticaria, 
although this is not done in clinical practice. 

Angioedemas are not mentioned in Table 1.2. They arise either together 
with acute or chronic urticaria, or due to defects in the inhibition of the early 
aspects of the complement cascade, either on the basis of diverse diseases or a 
genetic defect. 



1.3 

Pathogenesis 

Because of the potential therapeutic implications, it is useful to also classify urti- 
caria on the basis of the underlying pathomechanisms (Czarnetzki 1989b). 

Classification of urticaria on the basis of its pathomechanisms 
(for details see text) 

A. Allergic or immunologically mediated, immunoglobulin-dependent 
urticaria 

1. Antigen- and antibody-induced urticaria (mostly via IgE and the FccRI) 
(e.g. reactions to drugs, food, pollen; parasitosis) 

2. Factitious urticaria 

3. Cold urticaria 

4. Solar urticaria 

5. Cholinergic urticaria 
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B. Non-immunologic urticaria 

1. Induction by histamine liberators (s. Table 1.4) 

2. Intolerance reactions 

C. Complement-mediated urticaria 

1. Hereditary angioedema 

2. Acquired angioedema 

3. Urticarial vasculitis 

4. Heat urticaria (up to 50%) 

5. Serum sickness 

6. Reactions to blood and blood products 

7. “Exercise-induced anaphylaxis” (partly) 

D. Mastocytosis (urticaria pigmentosa) 

E. Idiopathic urticaria 

The majority of urticarial reactions are induced by stimulation of mast cells, 
followed by mediator release (Fig. 1.2) (Grabbe et al, 1994; Bressler 1995). 
Histamine is apparently the most important mediator, since most wheals after 
local histamine injections do not differ clinically from urticarial wheals 
and can also be suppressed by antihistamines. Most systemic symptoms of 
urticaria can also be explained by the effects of histamine. The reflex erythema 
of wheals is due to antidromic stimulation of free nerve endings by histamine, 
with subsequent release of substance P and resulting vasodilatation. 

Longer lasting wheals are probably caused by chemotactic mediators from 
mast cells which then induce the regularly observed inflammatory infiltrate 
(Table 1.3). Already within a few minutes, adhesion molecules are expressed in 
urticarial tissue. Chemotactic lipids like leukotrienes and PAF are probably 



Table 1.3. Inflammatory infiltrates or increase of cutaneous tissue resident cells in different 
types of urticaria 



Neutrophils 

Eosinophils 

T-lymphocytes (helper type) 
Mast cells 



Urticarial vasculitis 
Acute and chronic urticaria 
Delayed pressure urticaria 

Allergic urticaria 
Acute and chronic urticaria 
Delayed pressure urticaria 
Cholinergic urticaria 

Persisting wheals 

Urticaria pigmentosa 
All types of urticaria 




6 



B.M. Henz 



responsible for the rapid immigration of neutrophils and eosinophils, while 
the neutrophilic, monocytic and lymphocytic (T-helper) cells of longer lasting 
wheals are most likely due to interleukin-8 and other chemokines, and the 
eosinophilic infiltrates to interleukin-5, RANTES and GM-CSF (Fig. 1.2). Mast 
cell products also activate complement and can thus potentially induce tissue 
edema, further leukocytic infiltration and additional stimulation of mast cells 
via the action of anaphylatoxins (e.g. C3a, C5a). C2-kinins are thought to be 
involved in the extensive deep tissue swellings with associated pain in here- 
ditary angioedema (Czarnetzki 1987; Grabbe et al. 1994). 

Modulation of mast cell releasability by these factors is of clinical relevance 
(Fig. 1.2). It is furthermore known that the surrounding tissue varies in its 
reactivity, depending on modulating inflammatory mediators and hormones. 
This might e.g. explain the worsening of chronic recurrent urticaria after viral 
infections or stress. 

Although little is known about the role of mast cell mediators and their 
modulation in urticarial reactions, the mechanisms involved in the induction 
of urticaria have been studied extensively over several decades (Fig. 1.2). 
Already since the classical experiments of Prausnitz and Kiistner, it is known 
that during passive transfer, substances contained within the serum of 



Stimulators 

Immunoglobulins 
Complement 
(C3a, C5a) 
Neuropeptides 
(substance R VIP) 
SCF 

Mellitin proopio- 
melanocortins 



Mediators 




Vasoactive 
(histamine, LTC 4 ) 
Chemotactic 
(LTB 4 , IL-5, IL- 8 , 
GM-CSF, RANTES) 
Immunomodulatory 
(IL-1 ,3,4,6,10,13, 
TNFa) 

Growth modulating 
(GM-CSF, PDGF, 
TGFp, IL-3) 



i PGE 2 , epinephrine 
T PGF2a, Interferons, 
acetylcholine 



Fig. 1.2. Schematic presentation of pathomechanisms of urticaria. Mast cells are the central 
effector cells. They can be stimulated by diverse agents and subsequently release their 
mediators, particularly histamine. The intensity of this release can be stimulated (T) or 
inhibited (i) by certain modulatory substances. The listing of stimulators and mediators is 
only exemplary, with no claim for completeness. LT = leukotriene; IL = interleukin; 
TNF = tumor necrosis factor; GM-CSF = granulocyte macrophage colony stimulating 
factor; RANTES = regulated upon activation, normal T cell expressed and secreted; 
PDGF = platelet derived growth factor; TGF = transforming growth factor 
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patients bind to the skin (i.e. the mast cells) of healthy individuals, allowing 
for the reproduction of whealing reactions after exposure of the site to aller- 
gens or mechanical stimuli. It is now well established that this transferable 
serum factor is primarily antigen-specific IgE. Positive passive transfer due to 
IgE was also demonstrated in up to 69% of patients with cholinergic urticaria, 
in about one third of patients with cold urticaria, and in solar urticaria pa- 
tients with reactivity in the UVB and the 400-500 nm wavelength spectrum 
(see also classification of urticaria, p. 13). In cold and cholinergic urticaria, 
other classes of immunoglobulins have been shown to mediate passive trans- 
fer as well (Czarnetzki 1989b). Recently, anti-IgE- and anti-IgE-receptor-anti- 
bodies with histamine releasing properties have been identified in a subgroup 
of patients with chronic urticaria (Hide et al. 1993). Numerous substances 
which can induce urticarial and even anaphylactic reactions independent of 
immunological mechanisms have also been implicated in the pathogenesis of 
urticaria (Table 1.4). It remains uncertain why only some persons react 
to these so-called histamine liberators. In patients with mastocytosis, the 
massive increase of mast cell numbers seems to explain however the often life 
threatening reactions to histamine liberators in insect venoms (mellitin, mast 
cell degranulating peptide) and certain drugs. 

The pathomechanisms underlying increased numbers of mast cells in the 
skin and other organs in mastocytosis as well as in chronic urticaria are 
currently unclear. The increased mediator release of these cells in response to 
mechanical stimuli and mast cell liberators is also not well understood. Recent 
experimental results suggest however that growth factors from fibroblasts. 



Table 1.4. Common inducers of a direct, non-immunological histamine release from mast 
cells 



Drugs 


Basic peptides 


Diverse agents 


Morphine 


Bradykinin 


Endotoxin 


Codeine 


Polistes 


Neurotensin 


Curare 


Mellitin 


Substance 48/80 


Polymyxin B 


Substance P 


Acetylcholine 


Dextran 




Protein A 


Mannitol 




Formylpeptides 


Chlorpromazin 




Cytokines 


Protamin 




Concanavalin A 


Enzymes 


Hormones 


Cytotoxic stimuli 


Phospholipase ki 


ACTH 


Complement 


Chymotrypsin 


Parathormon 


Polycations 


Peroxidase + H 2 O 2 


Somatostatin 


Lysolecithin 


Xanthin oxidase 




Phospholipids 






Detergents 
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endothelial cells and keratinocytes (SCF, NGF) are potent inducers of mast cell 
growth, differentiation and activation (Czarnetzki et al, 1995). Increased SCF 
activity or an activating mutation in its receptor, the protooncogene c-kit, are 
probably involved in some adult patients with this disease (see Chapter 9). 

Pseudoallergic intolerance reactions to aspirin, other non-steroidal anti- 
phlogistics as well as food additives cause urticaria by non-immunological, 
complement-independent pathways which have so far not been clarified. In 
up to 50% of patients with different types of urticaria, aspirin provokes or 
worsens urticarial reactions (Czarnetzki 1986). 

Certain complement fragments, particularly the anaphylatoxins C3a, C4a 
and C5a, are well known, potent mast cell liberators (Fig. 1.2). The types of 
urticaria induced via these molecules (see classification. Section 1.3) fail to 
respond to conventional antihistamines and are difficult to treat. 

The last category of urticaria, the so-called idiopathic urticaria, is defined 
as urticaria of unknown cause. Depending on the diagnostic acumen of the 
physician, it is diagnosed in from 5 to 70% of patients with chronic urticaria. 
With the exception of infants where urticaria is mostly due to cow’s milk 
allergy, the majority of patients with acute urticaria must also be classified 
with idiopathic urticaria. This represents however no major problem for the 
individual patient due to the transient nature of his disease. 

Although urticaria can be viewed as one of the best understood diseases, 
there are still many open questions regarding its pathogenesis. Thus, it is not 
known why patients develop an immunological sensitization or an intolerance 
to chemical agents or physical stimuli at all. Even such simple clinical observa- 
tions as the movement of wheals from one location on the skin to the other 
and the variably associated reaction of internal organs like the bronchial or the 
gastrointestinal tract are not understood. Finally, very little is known about the 
mechanisms which induce regression of wheals and urticarial reactions. Mast 
cells which are central to the pathogenesis of urticaria, should provide a 
fascinating model to further study the clinical and the basic aspects of this 
disease (Czarnetzki 1989b). 



1.4 

Epidemiology 

Data regarding the incidence of urticaria vary widely, depending on age group, 
region and associated diseases (Table 1.5). The incidence in Sweden is 1.85%, 
with a prevalence of 0.11% for men and 0.14% for women. According to a 
study from Virginia, 23.6% of the general population suffer from urticaria 
sometime in their life. In childhood and particularly in allergic children, the 
prevalence is higher than in adults and it is low in old age (Czarnetzki, 1989b). 
Urticaria patients are seen at about equal frequency by general practicioners. 
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Table 1.5. Prevalence (%) 
of urticaria in different 
population groups on the 
basis of several studies 



General population 


0.05- 0.5 


Children and adolescents 


2.1 - 6.7 


Dermatological patients 


0.8 - 4.4 


Allergic patients 


3.0 -34.5 


Allergic children 


4.5 -16.3 


Newborns in India 


23.6 



family physicians and dermatological clinics (1.4-3% of all patients) (Paul 
and Greilich 1988). An increased incidence of urticaria has not been recorded 
during the past years (Haas et al. 1995). 

Familial atopy is observed in only few special types of chronic urticaria. 
According to one study, patients with urticaria were found to have a higher 
risk to develop leukemia, lymphomas and myelomas (McWorter 1988, see also 
Section 2.5), whereas in two other studies no or even a reverse relationship was 
found (Vena et al. 1985; Lindelof et al. 1990). 



1,5 

Clinical Aspects 



1.5.1 

Cutaneous Manifestations 

Individual wheals begin as a faint erythema which rapidly transforms into a 
mildly raised swelling (Fig. 1.3). Within a brief period of time, the erythema is 
intensified by the development of a reflex erythema at the edge of the lesion, 
while the raised central part develops a yellowish to white discoloration which 
is more apparent when the skin is spread apart. Lateral pressure on the wheal 
induces an orange peal-like appearance of the skin surface (see cover picture). 

Wheals vary in size from tiny, pin-sized lesions which occur typically in 
cholinergic urticaria, to large areas of (angio)edema. In ordinary urticaria, 
small wheals of varying size spread and assume circular, circinate or highly 
irregular configurations (Figs. 1.3, 1.4, 1.5). 

Very intense edema can result in blister formation on top of the wheals, 
particularly in children under two years of age. Wheals can also be trans- 
formed into persisting papules as is typically seen after insect bites. After 
resolution of the edema, a residual purpura is seen on rare occasions, parti- 
cularly after the intensive inflammatory action of urticarial vasculitis (see 
Chapter 8). 

The development of whealing is always associated with an intense pruritus 
which in contrast to the itch in eczema induces the patient to rub rather than 
excoriate the skin with his nails. The quality and intensity of itching varies 
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Fig. 1.3. Small wheals in a 
patient with a 10 year 
history of daily occurring, 
idiopathic urticaria 




from patient to patient. Some patients complain about a stinging sensation, 
others about burning, prickling or tickling, and some fail to experience any 
symptoms on exposure to typically itch-inducing stimuli at all. Generally, 
itching of the scalp, the palms and the soles as well as over bony prominences 
is particularly intense. Deep swellings tend to cause pain. Most patients ex- 
perience more itching in the evening and at night, particularly in a warm en- 
vironment. Possible explanations are an increased mental awareness due to 
the lack of stimuli normally present during the day, a decreased control of the 
CNS due to tiredness, a drop of endogenous steroid hormone levels, an in- 
creased warmth of the skin, and an increased responsiveness of mast cells 
and their target tissue to eliciting stimuli. An improved vascular supply to the 
tissue may also allow for a more efficient transport of eliciting stimuli to the 
tissue in the latter case. 

Individual wheals develop within seconds to minutes and vanish usually 
within 30 minutes to 3 hours, with the concomitant development of new 
lesions in adjacent or distant skin regions. The local progression of wheals can 
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Fig. 1.4. Annular and 
maculopapular wheals 
with erythema in a patient 
with acute urticaria after 
exposure to penicillin 





Fig. 1.5. Circinate wheals in a patient with chronic urticaria due to food intolerance 
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be well verified by marking the edge of the wheals with a skin marker. Most 
patients develop their wheals preferentially towards the end of the night, with 
their resolution in the course of the morning (Czarnetzki 1986; Soter 1991). 



1.5.2 

Extracutaneous Symptoms (Table 1.6) 

Systemic or extracutaneous symptoms occur infrequently in acute and 
chronic urticaria. In view of the mostly oral or intravenous application of the 
eliciting stimuli, it is surprising that reactions mostly become manifest only in 
the skin. Other organs can be involved, via the systemic effects of mediators 
released by cutaneous mast cells or due to the response of mast cells in extra- 
cutaneous organs and basophils in the curculation. 

In very few patients, attacks of urticaria are preceded within a few hours or 
days by prodromal symptoms such as loss of appetite, malaise, headache and 
fever. Concomitantly with the skin, allergic urticaria becomes manifest most 
frequently in the upper airways and the gastrointestinal tract, in the latter case 
particularly after the uptake of food allergens. Associated symptoms include 
swelling of the lips, the tongue, the palate and the throat, with dysphagia and 
shortness of breath. Hoarseness is an early warning sign for involvement of the 
larynx, and patients experiencing these symptoms are particularly anxious. 
Although swellings of the mucous membranes are frequently life threatening 
in hereditary angioedema and cold urticaria, this holds only rarely for angio- 
edema which occurs in association with urticaria. 

In asthmatics, bronchospasms and rales are often observed during a bout of 
urticaria. Severe asthmatic attacks can be associated with urticaria, but these 
symptoms are rarely recorded because of the far more worrisome respiratory 
symptoms, and they are accordingly rarely mentioned in the medical literature. 

In acute urticaria after uptake of food allergens, patients often present with 
crampy abdominal pain, nausea, vomiting and diarrhea. In chronic urticaria 
an increase of gastric acidity can induce a gastritis, peptic ulcers or bleeding 
of the stomach wall. 

Table 1.6. Possible systemic reactions in urticaria 



1. Prodromal symptoms: 

2. Airways: 

3. Gastrointestinal tract: 

4. Nervous system: 

5. Vascular system: 

6. Other: 



Malaise, lack of appetite, headache, fever 

Shortness of breath, hoarseness, asthma 

Dysphagia, nausea, vomiting, gastritis, 

peptic ulcers, abdominal cramps, diarrhea 

Itching, anxiety, headache, epilepsy, hemiparesis, cerebral 

edema, confusion, coma (loss of hearing, ophthalmoplegia) 

Hypotension, ECG-changes, angina pectoris 

Arthritis, fever, renal involvement, hepatitis, pancreatitis 
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Other possibly involved organs include the kidneys, liver and pancreas. 
Very rarely, patients experience cerebral edema, with headaches, epilepsy, 
hemiparesis, confusion and coma. Very rarely, cardiac involvement with 
changes of the EGG or angina due to transient ischemia are observed. 

Arthritis and arthralgias are only rarely seen in association with urticaria, 
particularly in association with serum sickness, urticarial vasculitis, delayed 
pressure urticaria or systemic cold urticaria. If at all, fever is seen primarily in 
the latter types of urticaria and in addition with solar urticaria, angioedema 
associated with hypereosinophilia, malignant mastocytosis and Schnitzler’s 
syndrome. Increased temperature can also be observed in acute and chronic 
urticaria in association with underlying diseases like viral infections, systemic 
parasitosis or malignant diseases. 

Laboratory changes are rarely seen in acute and chronic urticaria and are 
not diagnostic or helpful, unless they are due to an underlying disease. Only 
rarely, a search for specific IgE is worthwhile in patients with allergic reactions 
to food. Whenever possible, a skin prick test should be performed instead 
since it is more reliable and clinically relevant (see Section 10.2.2). In some 
patients with acute urticaria, delayed pressure or urticarial vasculitis, neutro- 
philia has been observed, together with an increased ESR and rarely fever. 
Unexplained increases of serum IgM, serum albumin or total serum protein 
have been observed in up to 50% of patients with chronic urticaria. Total 
serum IgE is increased in only up to 13% of patients. Decreased complement 
levels can be observed particularly in urticarial vasculitis. 

1.5.3 

Anaphylaxis 

In highly sensitized patients with type I allergies, or even in weakly sensitized 
patients after parenteral application of the allergen, anaphylactic shock can 
develop with or without associated urticaria. The reaction develops rapidly 
and reaches its maximum within 5-30 minutes. Initially, the patients may 
experience itching on palms and soles, in the genital region or the external 
auditory meatus. Others note a prickling sensation on tongue and palate, 
nausea, substernal pressure or dyspnea. Further symptoms associated with 
hypotension include bronchospasms, laryngeal edema, urticaria, angioedema, 
diffuse erythema, cardiac arrhythmias and increased intestinal mobility. In 
contrast to animals where the primary shock organ is very consistent, namely 
the lung in guinea pigs and the gastrointestinal tract in dogs, the anaphylactic 
symptomatology of humans is unpredictable and highly variable. 

In patients with bee and wasp venom allergies, it has been reported that 
associated urticaria is often a sign for less life threatening anaphylactic reac- 
tions. This is however not invariably so. In patients with very prominent ana- 
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phylactic reactions, urticarial symptoms sometimes arise only many hours 
later, after resolution of the acute symptoms. 



1 . 5.4 

Serum Sickness 

This condition develops whenever antigens persist for protracted periods in 
the serum and allow for the formation of immune complexes. The cutaneous 
lesions are maculopapular rather than urticarial. They are more frequent and 
marked at the sites of injections, but may also be generalized. In addition, one 
can observe fever, lymphadenopathy, arthritis, nephritis, angioedema, neuritis 
and severe gastrointestinal symptoms, as well as a leukocytosis, an increased 
ESR and a mild eosinophilia. 

Serum sickness has become less frequent with the decrease of therapeutic 
use of foreign serum and immunoglobulin injections. Currently, antibiotics, 
sulfonamides, antiepileptic drugs or radio contrast media are more likely 
causes. After the first exposure, an interval of at least 5-7 days is necessary for 
the development of sufficient quantities of antibodies to allow for immune 
complex formation. After repeated injections, symptoms develop more rapid- 
ly, and fulminant reactions are associated with diarrhea, asthma, epileptic 
attacks, shock, coma and finally death. Generally, symptoms abate in depend- 
ence of the elimination half life of the eliciting antigen within a few days or 
weeks. 



1.6 

Clinical Aspects of Intolerance Reactions 

Hirschberg (1902) was the first to describe an intolerance reaction in a patient 
whom he had treated with aspirin for arthralgias. His description of the clin- 
ical symptoms are classical for aspirin intolerance. 

"... at 7 p.m., I gave the patient 1 g of aspirin which I had learned to appreciate as an 
excellent treatment for pain, rheumatic and nervous conditions. 

Towards 10 p.m., the patient complained of marked swellings of his face, particularly his 
eyes and his lower lips, and his nose appeared occluded. He complained of mucosa exudates 
in his pharynx which he could only remove with continuous clearence of the throat. His scalp 
was swollen and itchy, he experienced difficulties in speaking, and he was generally apathic. 

On my arrival, he presented with the following symptoms: Both eyelids were grossly 
swollen so that his eyes could be only opened to a narrow slit. His lower lip was swollen, the 
mucous membranes were edematous and hypererythematous. The swollen lids and the 
lower lip were hard and infiltrated on palpation. 

... I attribute his symptoms to an unwanted effect of aspirin since no other cause could 
be found and since other possible causes (ingestion of crabs or strawberries) had not been 
present. One must therefore assume in this case an unexplainable idiosyncratic reaction of 
the patient to aspirin.” 
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Pseudoallergic reactions to acetylsalicylic acid in patients with preexisting 
chronic urticaria or asthma generally induce an acute worsening of the basic 
disease (Ros et al. 1976). 

Patients without underlying disease can react with urticaria, angioedema 
or bronchospasms. Typical symptoms of the latter patients are also erythema 
of the face (Fig. 1.6). 

Dizziness, headache, tiredness, tachycardia, palpitations, diffuse sweating 
and gastrointestinal disturbances are frequently associated symptoms. Fulmi- 
nant reactions with fever, cramps or anaphylactic shock can occur, but for- 
tunately rarely. 

In about half of the patients, this symptomatology occurs within 6 hours 
after exposure to the eliciting agent (Juhlin 1981). The latency period can 
however reach from a few minutes up to 24 hours. Cutaneous symptoms have 
a longer latency than systemic reactions. 

Most of the symptoms disappear after one or two days. Particularly after 
ingestion of acetylsalicylic acid, urticarial reactions can, however, persist for 
1-2 weeks. 

After the symptoms have disappeared, there is an individually variable 
refractory period for up to 72 hours. During this time, the patients tolerate all 
types of substances which they normally react to. This explains why sub- 
stances which are taken regularly in small quantities on a daily basis general- 




Fig. 1.6. Intolerance reaction after ingestion of aspirin. Note the facial erythema, the 
redness of the conjunctiva and the periorbital edema 
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ly cause only mild reactions, with acute and particularly vehement reactions 
after they have been avoided for a while. If the eliciting agents are avoided 
for 1/2 to 1 year, the reactivity may however disappear entirely, without future 
recurrences. 

Pseudoallergic reactions thus have a clear tendency to spontaneous remis- 
sion. About 30% of patients with proven aspirin intolerance on oral provo- 
cation fail to react after reexposure one year later (Ros et al. 1976; Paul et al. 
1994). 

According to Wiithrich (1983), one should differentiate between intoler- 
ance reactions and intolerance provocation. The latter would involve the 
aggravation of an existing disease on exposure to the pseudoallergen, while 
intolerance reactions would induce the symptomatology in otherwise normal 
individuals. These two types of conditions can also be distinguished in pa- 
tients with chronic urticaria. 
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2 Causes of Urticaria 

B.M. Henz and T. Zuberbier 



2.1 

General Aspects 

Strictly speaking, the reasons why otherwise healthy persons develop an 
allergy or intolerance to substances in their external or internal environment 
with resulting urticarial reactions, are largely unclear. Genetic factors play 
hardly any role since only rare types of urticaria are familial. Associated viral 
infections, as they are often observed in acute urticaria (Zuberbier et al. 1996), 
might represent a triggering factor, but the possible mechanisms are poorly 
understood (see also Section 2.2.1). 

This chapter will deal therefore primarily with the eliciting factors of 
whealing reactions (Table 2.1). These encompass a broad range of agents 
which induce mast cell release via a similarly wide spectrum of mechanisms. 
The eliciting stimuli reach dermal mast cells either in form of exogenous 
allergens, pseudoallergens or infectious agents and their products or they are 
produced by the body itself e.g. in the course of internal diseases. 



Table 2.1. Major categories 
of stimuli or causes 
of urticarial reactions 



• Food proteins, preservatives, colorants 

• Drugs 

• Inhalant allergens 

• Contactants (see Chapter 7) 

• Infections and infestations 

• Internal diseases 

• Malignencies 

• Hormones 

• Physical and mental stress (see Chapter 6) 

• Physical agents (see Chapter 5) 
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2.2 

Allergic Urticaria 



2.2.1 

Pathomechanisms 

Except for infants and young children, specific pathological hyperreactions of 
the immune system, i. e. type I allergic reactions, can be identified in only a 
small number of patients with acute and chronic urticaria. Besides type I 
allergic reactions, immune complexes containing IgE and other types of 
immunoglobulins can be involved, with associated complement activation 
(Czarnetzki 1986, 1989). Recently, the induction of urticaria via autoanti- 
bodies of different types has been discussed, with those against the a-chain of 
the high affinity IgE receptor being particularly interesting (Hide et al. 1993). 
These autoantibodies are however probably a secondary phenomenon since 
they are also present in 40% of patients with pseudoallergy to food ingre- 
dients who respond to a diet (unpublished own observations). 

Strictly speaking, urticarial vasculitis should be classified with allergic 
urticaria; it is however dealt with separately in this book because of its many 
special features (Chapter 8). The same holds for contact urticaria (Chapter 7) 
and several types of physical urticaria (Chapter 5) since immunological and 
specific allergic pathomechanisms play a role in these conditions as well. 

In allergic urticaria, a sensitization of the immune system has taken place 
against a defined substance. This allergen is first taken up and processed by 
immunocompetent dendritic cells which in turn pass the processed antigen on 
to lymphocytes. The latter proliferate, differentiate and finally produce im- 
munoglobulins against the antigen during the subsequent 7-10 days. Of all 
immunoglobulin classes, IgE is most frequently involved in urticaria. It is a 
cytophylic antibody which binds with high specificity to receptors on mast 
cells, basophil leukocytes and Langerhans cells (Sutton and Gould, 1993). 

On renewed contact with the specific allergen, the cells, mainly mast cells in 
urticaria, secrete their mediators, and the body reacts with allergic symptoms 
which range from minimal reactions on skin and mucous membranes to 
fulminant anaphylactic shock. These same reactions can also be initiated after 
histamine secretion subsequent to complement activation via immune com- 
plexes, or through mast cell releasing factors which can be generated during 
immunological processes or via neurological activation and hormonal secre- 
tion (Grabbe et al, 1994). 

It is presently not known why only certain persons develop sensitization after 
allergen exposure. Genetic factors and the nature of the antigen may play a 
role. Furthermore, IgE production is induced and enhanced through certain 
interleukins (IL-4, -6, -13), viral infections (e.g. RSV, EBV), drugs (e.g. retinoids) 
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and possibly also through environmental factors like cigarette smoke and diesel 
exhaust (Czarnetzki, 1989). The allergic response is increased with repeated 
antigen contact, and it decreases or even disappears entirely with time after 
allergen avoidance. Prick test reactions to penicillin were detectable in only 10 % 
of patients after 5-10 years when the allergen was carefully avoided (Finke et al. 
1965). Most patients lose their urticaria within 5 years (Lin, 1992). 



2.2.2 

Routes of Elicitation 

Urticarial reactions are not only elicited by diverse allergens, but also via 
divergent pathways (Table 2.2). Orally or systemically applied drugs are the 
most frequent causes of allergic urticarial reactions in adults. In children, 
urticaria is elicited in 44% by food, followed by infections. An elicitation of 
urticaria by inhalation is relatively rare and is observed primarily in highly 
sensitized atopies. Equally rarely, urticaria is observed after vaginal or rectal 
application of allergens or due to antigens formed within the body in the 
course of chronic inflammatory diseases or malignancies. In the latter situa- 
tion, urticaria assumes a chronic course before its cause is recognized. 
Urticaria can also be elicited after direct application of allergens or unspecific 
stimulants to the skin. The resulting so-called contact urticaria is dealt with in 
separate chapters (see Chapters 5 and 7). 



Table 2.2. Diverse routes 
of elicitation and causes of 
urticarial reactions 



Route of elicitation 


Elicitors 


Oral 


Drugs 

Food 


Parenteral 


Drugs 

Vaccines 




Insect venoms 


Inhalation 


Pollen 




Allergen-containing dust 
Perfumes 


Vaginal/rectal 


Drugs 

Seminal fluid 




Latex 


Endogenous 


Bacterial toxins 

Bacterial, viral and parasite proteins 

Implants 

Hormones 

Autoantibodies 

Modified body proteins 


Transcutaneous 


Drugs 


(also airborne) 


Perfumes 
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2.2.3 

Drugs 

Allergic mechanisms are involved in less than 25% of drug reactions and 
become clinically manifest as urticaria, angioedema and rarely as anaphy- 
lactic shock. Drug reactions present mostly as maculopapular morbilliform or 
urticarial rashes, although mixed types of reactions can occur as well. 

Antibiotics are the most frequent cause of anaphylactic reactions 
(Table 2.3), with penicillin being most frequent. Up to 7% of the general 
population are sensitized, according to the literature, and urticaria accounts 
for up to 40% of penicillin reactions (Speer et al. 1978). Depending on the 
route of administration and the degree of sensitization, clinical reactions can 
develop extremely rapidly, that is within 2-20 minutes. Delayed urticarial 
reactions that develop only after 2-20 hours are less threatening since they are 
only rarely associated with laryngeal edema and shock. Late reactions of the 
serum sickness type present, as already described, a mixed clinical picture. In 
case IgE antibodies are simultaneously present, associated increased immune 
complex deposition in the vessel walls after vasodilatation due to histamine 
can worsen the clinical picture. 

Anaphylactic reactions due to penicillin can be elicited by the molecule it- 
self or by diverse components of the preparations. The major antigen is peni- 
cilloyl (95%); other so-called minor antigens, namely penicilloate, penilloate 
and penicillamine, can be generated as degradation products during the 
process of fermentation. In biosynthetic and semisynthetic penicillin pre- 
parations, higher molecular weight impurities have additionally been identi- 
fied. The newer semisynthetic penicillins may cause sensitization against the 
jS-lactame structure and thus cross-reactions with other antibiotics carrying 



Table 2.3. Causes of urticaria in patients with drug reactions (frequent examples) 



Penicillin and other antibiotics 

Sulfonamides 

Antituberculous drugs 

Acyclovir 

Thiabendazol 

Antiphlogistic and analgetic drugs 

Sedatives and hypnotics 

Carbamazepin 

Ethosuximide 

Diuretics and laxatives 

Contraceptives 

Local anesthetics 



Antidiabetic drugs 
Thyroid drugs 
Vaccines 

Antigen extracts for hyposensitization 

Amiodarone 

Procainamide 

Blood products and substitutes 
Heparin 

Monoclonal antibodies 
Cytokines, interferons 
Antihistamines 
Corticosteroids 
ACE inhibitors 
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this structure, but also isolated allergies against the different side chains. To a 
lesser extent, crossreactions are observed with different cephalosporins (up to 
17%), but they are frequent with carbepenems (50%) and penicillamine 
(40-60%) (Saxon et al. 1988). Rare urticarial reactions to ampicillin are due to 
a specific allergy against the molecule, while the pathogenesis of the more 
frequent morbilliform type of ampicillin rash is unclear. 

The high incidence of penicillin allergy is thus most likely due to the anti- 
genicity of the molecules contained in the preparation, as well as to the diver- 
sity of its allergens and the frequent use of this potent and valuable drug. 
Furthermore, the molecule is very stable, also against boiling and sterilisation 
with hot steam. For that reason, hidden traces of the substance in milk pro- 
ducts, meat and even in non-alcoholic beverages can lead to an unrecognized 
sensitization and to the maintenance of chronic urticaria (Omerod et al. 1987). 
Patients must therefore also be observed for at least one hour even after a first 
penicillin treatment so that shock reactions in patients sensitized by unknown 
pathways can promptly be treated. 

Other antibodies inducing urticaria (Table 2.3) are tetracyclines, sulfon- 
amides, griseofulvin, streptomycin, rifampicin and chloramphenicol. Diuretics 
and laxatives, particularly plant extracts, are also frequent causes. Contracep- 
tives, vaccines, blood products, heparin, enzymes, anxiolytics, hypnotics, fibrin, 
formaldehyde and plasma expanders are on the other hand only rarely impli- 
cated (Cardot et al. 1995; McGrath et al. 1985; Odeh and Oliven 1992; Wantke et 
al. 1995; Wiithrich et al. 1996). With the more frequent therapeutic use of mono- 
clonal antibodies or cytokines like IL-2, GM-CSF and interferons, allergic 
reactions with urticaria to these molecules are increasingly being reported. 
Orthopedic or orthodontic implantations (tantalium, platinum) can rarely 
act as allergens either by themselves or by complexing with body proteins. 
Reactions can also be due to added agents like antibiotics. It is furthermore 
easily overseen that even antihistamines and corticosteroids can rarely cause 
IgE dependent allergic reactions. 

Nonsteroidal antiphlogistics, local anesthetics and radiocontrast media 
cause urticaria by non-immunological, as yet largely unclear mechanisms (see 
Section 2.3). The same holds for plasma expanders, opiates, chinin and curare 
which act as direct histamine liberators and which are particularly dangerous 
in patients with mastocytosis (see Chapter 9). Only 50% of drug reactions 
during anesthesia are IgE-mediated (Cardol et al. 1995). 

Treatment with digestive enzymes can also cause urticarial reactions, but 
chymotrypsin- and dehydrocholic acid-containing preparations act also as 
direct histamine liberators. 

After blood transfusions, urticarial reactions are caused by immune com- 
plexes, e.g. through aggregated IgG, and subsequent complement activation. 
Anti-IgA-antibodies develop preferentially after immunoglobulin injections. 
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2.2.4 

Inhalent Allergens 

Urticarial reactions to inhaled substances are relatively rare. Instead, asthma 
and rhinitis are the most common manifestations at the primary organs of 
contact. Reactions are particularly frequent in highly sensitized patients with 
pollen- and drug-allergies, professionally exposed workers and smokers. 

In patients with pollen allergies, urticaria is most frequent during the 
pollen season. The most important allergens are tree and grass pollens. Some 
patients also develop urticaria after nasal provocation. During a successful 
hyposensitization for allergic rhinitis, the associated urticaria can disappear 
as well. 

Up to 5 % of workers in flour industries develop urticaria via inhalation. 
Besides the allergy to meal dust, a high percentage of these patients react also 
to mite allergens during skin test. In industrial workers, urticaria via inhala- 
tion is also observed from beans, platinum, aliphatic polyamines, spices, 
penicillin, ammonia, sulfur dioxide, formaldehyde, sodium sulfide, amino- 
thiazide and lindane. 

Apart from industrial and professional exposure, reactions to inhalent 
allergens can rarely also occur in daily life. Thus, highly allergic patients may 
even react to the smell of fried fish eaten by others (Crespo et al. 1995). 

Cigarettes can induce urticaria as well, with three different allergens being 
so far identified. In cigarette smoke and in aqueous extracts of cured tobacco 
leaves, an 18 kD glycoprotein has been found that causes positive skin test 
reactions in one-third of smokers and nonsmokers. It is unclear whether this 
molecule causes IgE-mediated allergies. It crossreacts with other members of 
the Solanaceae family, such as green and red peppers, eggplant, potato and 
tomato. The clinical significance of this allergen as elicitor of urticaria is as yet 
unclear (Becker et al. 1976). An urticaria to glycerin in tobacco smoke was 
however clearly documented, with a corresponding positive skin test. The 
patient tolerated cigarettes which contained aliphatic aldehydes or diethylene 
glycerin without any problems (Rappaport and Hoffman 1941). 

Other allergens from the group of aliphatic aldehydes are formalde- 
hyde and acrolein, which are frequently found in fried and cooked food, in 
garlic and in frequently used oily extracts. Menthol is another allergen that 
is added to many types of cigarettes and can cause urticaria. It is also present 
in aerosoles, cough lozenges, paper handkerchiefs and skin creams (McGowen 
1966). 

In recent years, numerous reports have been published on urticarial and 
anaphylactic reactions to latex-containing gloves or latex-containing dust 
particles in hospitals, particular in operating rooms. Latex is also of major 
importance in the development of contact urticaria (see Chapter 7). In some 
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patients, reactions to ethylene dioxide which are probably not IgE-mediated 
have also occured during hemodialysis. 

2.2.5 

Food 

Chronic urticaria due to intolerance reactions to food is mostly based on pseu- 
doallergic mechanisms. In acute urticaria, IgE-mediated type I allergic reactions 
are rare but must be ruled out in case of ingestion of possible allergens shortly 
before onset of urticaria. Reactions to food are caused by allergens that are acid- 
resistant, 18 - 36 kD glycoproteins (Table 2.4) and are associated with IgE as well 
as IgG production to allergens, with the latter having no pathological signifi- 
cance (Sampson and Metcalfe 1992; Wuthrich 1988; Zuberbier and Czarnetzki 
1992, 1993). Some allergens, like those in fresh apples, are destroyed by cooking. 
Food also contains substances which cause histamine release via non-immuno- 
logical mechanisms, or they induce clinical symptoms due to vasoactive 
amines or other pharmacological agents (Table 2.5, see also Section 2.3). These 
substances can also increase the permeability of the intestines to allergens and 
thus potentially enhance an allergic reaction. 

Children of atopic parents suffer twice as frequently from food-induced 
allergies (58%), compared to children with only one parent or none being 
genetically predisposed (29% and 13% respectively). Allergy to cow’s milk 
and egg tends to disappear spontaneously, mostly by the third birthday, even 
though skin tests remain positive for some years. It is more likely to persist 
with fish and peanut (Boch 1987). In older children and adults, the frequency 
of certain food allergies depends on the eating habits. Thus, in central Europe, 
allergies to spices are particular frequent whereas in Japan and Scandinavia, 
allergies to different types of fish and in the US, peanut allergy are predomi- 
nant. There are well-known crossreactivities between foods of the Um- 
belliferae family (beets, cellary, mugwort), and some patients also crossreact 
to carrots, potatoes, apples and tomatoes. Crossreactions between fresh fruits, 
nuts, spices and birch pollen may occur as well (Wuthrich 1988). 



Table 2.4. Known allergens 
in important foods 



Food 


Allergens 


Milk 


Casein, a- and ^-lactalbumin, albumin 


Egg white 


Ovalbumin, ovomucoid, ovotransferrin 


Egg yolk 


Lipoprotein, livetin, several unknown 
fractions 


Cereals (wheat) 


Glutelin, albumin, globulin, gliadin 


Rice 


Glutelin, globulin 


Tomatoes 


Several glycoproteins 
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Table 2.5. Examples of foods that cause urticarial reactions via IgE-mediated mechanisms, 
directly through vasoactive amines within food or via pharmacological or other mecha- 
nisms. (Individual foods can also cause urticaria via several mechanisms.) 


IgE-mediated 


Vasoactive amines 


Other mechanisms 


Fish 


Cheese 


Plums 


Crustaceans 


Beer 


Beans (especially soye) 


Milk 


Wine 


Coffein 


Nuts 


Sausage 


Onions 


Beans 


Fish 


Melons 


Potatoes 


Conserved food 


Citrus fruits 


Cellery 


Ananas 


Tomatoes 


Parsley 


Avocado 


Strawberries 


Cereals 


Meat 


Mushrooms 


Rice 


Sauerkraut 


Yeasts 


Bananas 


Bananas 


Aliphatic aldehydes 


Oranges 




Azo dyes 


Apples 




Benzoic acid derivatives 


Pollen 




Salicylates 


Chocolate 




Menthol 


Vegetables 




Alcohol (ethanol) 


Carrageenan 




Glutamate, aspartame 
Sulfites 



Examples for hidden foods are pollen in honey as well as fish allergens in 
cod-liver oil. The latter may also be added to sauces or be contained in meat 
from poultry or pigs which were fed fish meal, in glues and possibly also in 
wine since in France, fish-albumin is used to clear the wine. Furthermore, 
allergens contained in soye, beans and peanuts may be added to certain types 
of chocolate as a milk substitute, and guar gum is used for the thickening of 
sauces and milk products. Rare nonimmunological eliciting agents of urti- 
caria in food are aliphatic aldehydes in garlic and menthol in sweets and ice 
tea (Warin and Champion 1974. 

On oral provocation tests, the skin is the most frequent reactive organ, with 
urticarial and morbilliform rashes (74%), followed by gastrointestinal (43%) 
and respiratory (28%) symptoms. Clinical reactions that occur within the first 
45 minutes are usually urticarial and IgE-mediated. They can already become 
manifest as local itching and swelling on contact with the lips. Delayed type 
reactions (1-20 hours) can also be IgE-mediated, either due to the duration of 
time needed for the food to pass through stomach and intestines where it is 
converted to an allergen by the digestive process, or on the basis of well-known 
late phase, IgE-mediated reactions. The predominant clinical manifestations 
of food allergy are gastrointestinal symptoms like vomiting and diarrhea. 
Delayed reactions occuring after more than 20 hours elicit intestinal symp- 
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toms and/or cutaneous eczema. Fish, berries, nuts and egg white preferentially 
cause immediate type reactions whereas cereals, milk, egg yolk, chocolate and 
nuts elicit mainly late phase reactions. Some patients have noted a refractory 
period of several hours after their symptoms have abated. 



2.3 

Pseudoallergies 



2.3.1 

Definitions 

Pseudoallergy is a nonimmunologically mediated disease which clinically 
mostly mimics immediate type allergic reactions. The clinical reactions are 
also called anaphylactoid reactions and incorrectly also intolerance reactions, 
since this term should strictly speaking be reserved for pharmacological in- 
tolerance. The term pseudoallergic reactions (PAR) has been coined as a 
collective term for all nonimmunologically mediated reactions to certain 
substances (Schlumberger 1983; Schlumberger 1974). PAR can imitate all four 
types of allergic reactions according to Coombs and Cell. Anaphylactoid 
reactions can also be classified as PAR corresponding clinically to type I 
allergy. On the basis of its nonimmunological character, the reaction can occur 
already on first contact with the elicitor, without a sensitization period. Most 
pseudoallergic reactions are however elicited by substances which have been 
tolerated over many years. The basic characteristics of these reactions can be 
summarized as follows: 



• Clinical manifestations mimic type I allergies 

• Non IgE-mediated 

• Dose-dependent 

• Symptoms possible already on first contact 
with the elicitor 

• Reactions also to chemically non-related substances 

• Skin tests are irrelevant 

• In vitro tests are not available 



Table 2.6. Characteristic of 
pseudoallergic reactions 



2.3.2 

Classification and Frequency 

Pseudoallergic reactions are an important pathogenetic factor in acute and 
particularly also in chronic urticaria. The best known reaction of this type 
is that due to aspirin and other nonsteroidal antiphlogistics. Other eliciting 
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Table 2.7. Agents causing 
pseudoallergic reactions 



• Antiphlogistics (particularly aspirin) 

• Food additives 

• Natural agents in food (salicylates, benzoates, etc.) 

• Radiocontrast media 

• Colloidal plasma expanders 

• Local anesthetics 

• Diverse drugs 



agents, particularly of chronic urticaria, are naturally occurring food ingre- 
dients or additives. 

Further well known intolerance reactions are due to radiocontrast media, 
colloidal plasma expanders, anesthetics and a heterogeneous group of drugs. 

Pseudoallergic reactions must be distinguished from reactions due to a 
group of substances which cause a direct release of histamine. These so-called 
histamine liberators can induce clinical symptoms resembling type I allergies. 
The reactions occur however in each exposed person, in contrast to PAR which 
represent a pathological reaction of specific individuals to generally tolerated 
agents. 

Histamine liberators have been discussed as elicitors of acute urticaria in 
Chapter 1 and have been listed in Table 1.4. Poisonous reactions after the up- 
take of histamine-contaminated food must also be differentiated from in- 
tolerance reactions. In these situations, histamine is generated as a bacterial 
breakdown product of histidin and is found at highest concentrations in 
fish of the scombroidae family (tuna, mackerel) that has not been properly 
processed. 

Intolerance reactions can be distinguished according to their primary 
organ manifestation: 

• One group of patients reacts primarily with bronchoconstriction, and in 
case of preexisting asthma, this is acutely worsened. 10% of these patients 
also develop urticaria and/or angioedema. 

• A second group of patients reacts primarily with cutaneous symptoms, 
particularly urticaria and angioedema. Symptoms may be restricted to 
acute urticaria, possibly associated with shortness of breath. They may also 
present as a worsening of preexisting chronic urticaria, and they may simil- 
arly precipitate or worsen atopic eczema. Wiithrich has proposed that the 
worsening of a preexisting disease should be called “intolerance provoca- 
tion” (Wiithrich 1983). 

• Further organ manifestations involve the gastrointestinal tract and the 
upper respiratory tract. Associated systemic symptoms are also possible. 
The worst reaction is anaphylactoid shock which is just as life threatening 
as that due to IgE-mediated reactions. 
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2 . 3.3 

Epidemiology 

Unfortunately, there are hardly any reliable data available regarding the inci- 
dence or prevalence of pseudoallergic urticarial reactions since most studies 
are retrospective, and very often, inclusion criteria regarding the kind of 
urticaria are not clearly defined. This may explain the large discrepancies be- 
tween different studies. 

The frequency of urticarial intolerance reactions in relation to the most 
frequent eliciting agents summarized in Table 2.5 which gives mean values 
of different studies but should be regarded as only a rough estimate of true 
frequencies. There is an increased incidence in patients with chronic urticaria 
and in patients with the so-called aspirin triade (intrinsic asthma, nasal 
polyps, aspirin intolerance, i.e. the so-called Samter-Syndrome). Patients 
who present solely with chronic rhinitis have no increased risk of intolerance 
reactions, compared to the normal population. 

Urticarial reactions to aspirin are more frequent in adults than in children, 
with a peak incidence in the 2^^ and 4^^ decade. There are no data suggesting 
an increased incidence of atopic diseases in the patient or family history 
(Schlumberger 1983). 

The severity of intolerance reactions varies considerably, and only a minor 
fraction is life threatening. In case of radiocontrast media, for example, the 
incidence of urticarial reactions is 2-8%, that of life threatening reactions 
however less than 0.1% (Liebermann 1991), but all in all, the incidence is 
decreasing with the use of modern, better tolerated contrast media. 



Table 2.8. Incidence of 
pseudoallergic urticarial 
reactions (means of values 
from diverse authors) 



Eliciting agent 


Incidence (%) 


1. Aspirin intolerance 




a) Patients with urticaria 


50 


b) Asthmatics 


7 


c) Patients with chronic rhinitis 


1.5 


d) Normal population adults 


3.8 


children 


0.3 


2. Food additives 




a) Patients with urticaria 


40 


b) Asthmatics 


18 


3. Radiocontrast media 




a) Ionic, highly hyperosmolar 


8 


b) Non-ionic, less hyperosmolar 


2 


4. Diverse eliciting agents 




Local and intravenous anesthetics 


0.5 


Gelatin 


8 
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2.4 

Infections and Infestations 

Despite their high frequency, bacteria only rarely cause urticarial reactions, 
probably since they induce IgG rather than IgE synthesis. In addition, there is 
probably also an increased allergic tolerance in the adult population because 
of previous frequent and intense exposure, whereas children still exhibit rela- 
tively frequent reactions. 

Only few bacteria have been implicated as possible causes of urticaria 
(Table 2.9). An association between urticaria and borreliosis has been report- 
ed so far only once (Olson and Esterly 1990). Three types of bacterial infec- 
tions seem to be more frequently associated with urticaria: 1. Streptococcal 
tonsillitis in children, 2. chronic sinusitis and dental abscesses in adolescents 
and adults, and 3. helicobacter infections in patients with upper abdominal 
pain (Moller et al. 1995). In the first situation, proof for a causative role of 
streptococcal antigens has so far not been provided. Treatment of sinus 
disease and dental abscesses is however associated with resolution of urticaria 
in 30% of patients. In patients with helicobacter-pylori-infections, these 
numbers are even higher (Moller et al. 1995, Tebbe et al. 1996). In the recently 
described Cogan-syndrome (urticarial vasculitis, vestibuloacustic dysfunc- 
tion, superficial keratitis), antibodies against Chlamydia trachomatis have 
been identified, but their causative role remains unclear (Ochinsky, 1991). 

The most important viral infections regarding their frequency are probably 
upper respiratory tract infections which are found to be responsible for 
approximately 40% of acute urticaria cases in adults (Zuberbier et al. 
1996). Among other viral infections, hepatitis-B viruses are most frequently 
mentioned as a cause of urticaria. Up to 30% of patients develop urticarial 
rashes during the prodromal phase, together with serum sickness-like symp- 
toms. During hepatitis-B-viremia, urticaria can be associated with necrotizing 
vasculitis, fever, arthralgias, mononeuritis multiplex, abdominal cramps and 
renal involvement. 15.3% of patients with urticaria have been found to have 
serum antibodies against the hepatitis-B-surface antigen, and the antigen 
itself was found in 2.4% (Vaida et al. 1983) The histological hallmark is a 
necrotizing venulitis. More recently, hepatitis C virus has also been implicated 
as a cause of urticaria (Kanazawa et al. 1996). 

Infectious mononucleosis is a further frequent cause of urticaria (5% inci- 
dence), and urticaria can already be manifest during the incubation period, up 
to two weeks before the appearance of clinical manifestations. Other viruses, 
including the HIV virus (Friedman et al. 1995), have been described as pos- 
sibly primary causative agents (Table 2.8), although they most frequently 
exacerbate an already preexisting urticaria, which also holds for upper respi- 
ratory tract infection patients with chronic urticaria. 
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Fungal infections as a cause of urticaria are considered mainly to be due to 
Candida, with the exception of three well documented cases in the literature 
where a tinea pedis infection due to Trichophyton rubrum was the cause 
(Shelley and Florence 1961; Weary and Guerrant 1967; Espiritu et al. 1988). The 
role of Candida in urticaria is controversial in the literature. Some studies 
report on a 70% Candida infestation of the general population. In another 
study with urticaria patients, only 43 % were found to be positive, compared to 
26% of normal controls. Skin tests with whealing reactions to Candida extracts 
have been noted in 81% of urticaria patients and positive oral provocation 
tests in 71 %. A cessation of urticarial whealing after elimination of intestinal 
candidosis has been described in 8, or 14, 55, 75 and even 92% of patients in 
different studies (Moller et al, 1995). Desensitization was successful in 31 to 
85%. Some patients with urticaria and intestinal candidosis improve on a diet 
devoid of sugar, yeast, cheese, chocolate and nonspecific histamine liberators. 
Taken together, these observations are confusing since in most studies, 
Candida species were not identified and the therapies were highly divergent 
(Moller et al. 1995). Well conducted studies to resolve this question are still 
not available. In our own, thoroughly investigated patient group with chronic 
urticaria (> 100 patients), a causative role for Candida albicans could not be 
identified. 

The list of parasites causing urticaria is long (Table 2.9). This is most likely 
due to the well known role of parasites as stimuli of an IgE immune response. 
Nevertheless, the association of urticaria and parasitic infestation is not 
unequivocal. In endemic areas, the incidence of urticaria is only increased in 
children with tolerance induction possibly playing a role in older patients. It is 
however difficult to explain why the worm burden is not higher in patients 
with urticaria, compared to controls (Paricha et al. 1972). Furthermore, the 
urticaria resolves in only 8% of patients with the therapeutic elimination of 



Table 2.9. Microorganisms, fungi and parasites as causes of urticaria 



Bacteria 


Viruses 


Parasites 


Fungi 


Streptococci 


Epstein-Barr virus 


Giardia lamblia 


Candida 


Vibrios 


Hepatitis B and C virus 


Entamoeba histolytica 


Trichophyton 


Mycoplasma 


Coxsackie A 9 virus 


Trichomonas hominis 




Pseudomonas 


Coxsackie B 5 virus 


Plasmodium falciparum 




Helicobacter 


ECHO 1 1 virus 
Herpes virus 
Varicella virus 
Measles virus 
Rhinoviruses 


Oxyura, fasciola 

Ancylostomata 

Strongyloides 

Onchocerca volvulus 

Echinococci 

Schistosomata 

Trichinella, toxocara 
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the worms. This number is only slightly higher (16%) in patients with oxy- 
uriasis (Doeglas 1975). 

In Western countries, toxocara and fasciola infestations have been observed 
as a cause of urticaria. Trichinosis is seen only rarely and manifests itself with 
periorbital edema, maculopapular rashes, fever and myalgia after ingestion of 
uncontrolled meat (Wolfrom et al. 1995). Mites are rare causes of urticarial 
reactions as well (Burns 1986). 

Persons traveling in the tropics or subtropics are mainly at risk of develop- 
ing urticaria due to parasites. The occurrence of urticaria during acute mala- 
rial attacks in these patients is well documented. The course of larva migrans 
through the skin can be recorded well because of linear and polycyclical 
whealing reactions. Urticarial reactions due to onchocerciasis are easily over- 
looked because of the lichenified skin of the patients. After penetration of 
schistosomal larvae through the skin, urticaria, fever, arthralgias, diarrhea 
and hepatosplenomegaly can develop 4 to 8 weeks later. Rupture of a hydatide 
liver cyst due to echinococci can cause life threatening anaphylaxis, but anti- 
gen linkage due to pressure on the abdomen to cause intermittent whealing. 
Recently, apparent fish allergies with urticaria have been shown to be due to 
infestation of the fish with anisakis larvae (Kasuya et al. 1990) 



2.5 

Internal Diseases 

Chronic urticaria is rarely associated with internal diseases (Stafford 1990), 
with autoimmune and neoplastic processes being most frequent. These in- 
clude specifically: 

• Autoimmune diseases: 

SLE, StilPs disease, rheumatic fever, polymyositis; 

• Dysproteinemias: 

IgM-paraproteinemia (Schnitzler’ syndrome) 
dysproteinemias associated with cold urticaria (see Section 5.4); 

• Malignancies: 

Hodgkin’s disease, lymphatic leukemia, non-Hodgkin’s-lymphomas, 
polycythemia vera, carcinoma of colon and rectum; 

• Diverse other diseases: 

Sarcoidosis, 

Amyloidosis (+ deafness = Muckle-Wells syndrome). 

The underlying mechanisms may involve disturbances of the immune system, 
the expression of neoantigens or the secretion of mediators from transformed 
cells. The increased frequency of antimicrosomal thyroid antibodies, the 
recently described anti-IgE and anti-IgE-receptor antibodies in an increased 
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number of patients with chronic urticaria, and the cessation of urticaria 
after surgical treatment or chemotherapy all fit with this concept (see Sec- 
tion 2.2.1). 

Urticaria can precede SLE by up to one year, and it occurs at any time in 
4-7% of patients during the course of their disease (Doeglas 1975). Histologi- 
cally, 90% of patients have an urticarial vasculitis (see Chapter 8). There is no 
clear correlation between serological findings, the severity of the SLE and the 
activity of urticaria. 

Urticaria can also precede clinical manifestations in StilTs disease, lym- 
phoma and leukemia by months or years. 25% of patients with those diseases 
have an urticaria, while the incidence of urticaria in rheumatic fever is only 
1.7% (Czarnetzki 1986). In patients with coeliac disease and associated wheal- 
ing, institution of a gluten-free diet is associated with remission of the urti- 
caria (Hautekeete et al. 1987). 

In the past years, there have been case reports of chronic, only rarely itching 
urticaria associated with IgM-macroglobulinopathy (Schnitzler’s syndrome: 
Berdy and Bloch 1991; Kropp and Czarnetzki 1994). Associated symptoms 
of varying intensity are leukocytosis, thrombocytopenia, anemia, increased 
ESR, bouts of fever, arthralgia, osteomyalgia, lymphadenopathy as well as in- 
creased serum fibrinogen and IgG antibodies against IL-1. In these patients, 
there is often a perivascular neutrophilic infiltrate, but usually neither 
leukocytoclastic vasculitis nor signs of complement activation. None develop- 
ed malignant disease over a course of 4 to 9 years. In several other patients 
with continuous fever and increased ESR, the disease had a fulminant course, 
with lethal outcome. 

Several families have been reported, with members suffering for years from 
a periodical, generalized urticaria, accompanied by fever and limbpain, 
progressive hearing loss and inconsistently occuring nephropathy, with at 
times renal amyloidosis (Muckle Wells syndrome) (Muckle 1979, Throssell et 
al. 1996). 



2.6 

Hormones and Hormonal Dysfunctions 

Urticaria due to allergic reactions against endogenous hormones is very rare, 
whereas hormonal medications are a more likely cause. 

In thyroid disease, chronic urticaria as well as angioedema can be associat- 
ed with an autoimmune disease since antimicrosomal antibodies as well as 
clinical manifestations like vitiligo and pernicious anemia can be present. 
High serum levels of antithyroid autoantibodies have been noted in 2 to 26% 
of patients with chronic urticaria, particularly in women, independent of their 
thyroid status. The incidence in the normal population is 5.6%. In up to 70% 
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of these patients with antithyroid antibodies, a 2- to 3-month therapy with 
200 pg thyroxin induces symptomatic improvement (Leznoff et al. 1983), as 
also confirmed more recently (Rumbyrt et al. 1995). 

In some women, progesterone induces urticaria, eczema or erythema 
multiforme during the second half of the menstrual cycle. Often, these pa- 
tients have taken progesterone-containing contraceptives before. This might 
have possibly induced a sensitization, as can be verified in some patients on 
skin test (Farah and Shbaklu 1971; Leech anad Kumar 1981), but not in others 
(Wilkinson et al. 1995). Paradoxically, pregnancy can induce an improvement 
of symptoms, probably through an induction of tolerance which has also been 
used successfully in a therapeutic setting (see below). A possible association 
between progesterone-induced urticaria and an itchy dermatosis with urti- 
carial aspects which typically occurs during the last trimester in 0.38% of 
pregnancies (PUPP, pruritic urticarial papules and plaques of pregnancy) is 
not clarified (Lawley et al. 1979). 

Next to contraceptives, insulin is the most frequently used hormonal drug. 
More recently available gene technology products are less allergenic than 
depot preparations from animal sources or those containing protamine. Swine 
insulin differs from human preparations by only one amino acid and is there- 
fore less antigenic than bovine insulin. Contaminations during the production 
of insulin as well as additives and preservatives are further causes of urticarial 
reactions in insulin-dependent diabetics. Reactions occur more frequently 
after short therapeutic interruptions and are severe in 10% of cases, requiring 
a change of the diabetes therapy. About 40 % of insulin-dependent patients 
have positive skin test reactions and low specific serum IgE levels. The 
development of IgG-antibodies can be suggestive of an insulin resistance 
(Jegasothy 1980; Chang et al. 1995). 

In this context, it should be mentioned that in some women, IgE-mediated 
anaphylactic reactions are observed against the seminal fluid of their partners. 
These antibodies have a specificity against a 14-30 kD protein in the prostate 
fluid so that a vasectomy is of no help (Ohman et al. 1990). Urticaria and 
angioedema in response to bovine serum albumin have also been reported 
during artificial dissemination (Wiithrich et al. 1995). 



2.7 

Neurologic and Psychological Factors 

During the past several centuries, an involvement of the nervous system in 
urticarial reactions has been postulated. This was e.g. supported by an obser- 
vation during the first half of this century when a patient with hemiparesis 
and fish allergy developed wheals only on the uninvolved part of the body 
(Czarnetzki 1986). During the past years, a number of neurotransmitters have 
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been identified as initiators and modulators of mast cell secretion. In clinical 
practice, one can repeatedly observe patients whose urticaria develops or exa- 
cerbates during stress. In several larger studies, psychological factors and 
stress were identified as primary cause of the urticaria in 11.5% of patients 
and in 24-51% as aggravating factor. The personality of chronic urticaria 
patients has been diversely described as unstable, sensitive, cyclothymic, in- 
clined to be tense, anxious and depressive, rigid, introverted and nervous, with 
frequent psychosomatic complaints (migraine, headaches, chronic gastritis, 
peptic ulcers) (Rees 1957; Lindemayr et al. 1981). 

These findings cannot be upheld using modern tools of psychosomatic 
testing (Hashiro and Okamura 1994; Badoux and Levy 1994; Hein et al. 1996), 
and they can mostly be attributed to the vexing symptoms which in turn may 
be explained by the effects of mast cell mediators, particularly histamine, also 
on the nervous system. 

Earlier reports relating suppression of whealing reactions and tuberculin 
reactions during hypnosis could not been reproduced in more recent times. 
Nevertheless, one should not disregard the repeatedly observed prominent 
placebo effects in urticaria patients. These observations are difficult to dif- 
ferentiate from the normally fluctuating course and the high spontaneous 
remission rate in urticaria. 



2.8 

Stinging Insects and Plants 

For the sake of completeness, urticarial reactions to stinging insects and plants 
like nettles should be mentioned at this point. Almost all venoms contain 
vasoactive amines, even leukotrienes, in addition to histamine liberators 
(Czarnetzki et al. 1990a + b). This explains the urticarial reactions at sites of 
stings even in nonallergic persons. In patients with mastocytosis without 
sensitization, individual insect stings can induce an anaphylactic shock with 
lethal outcome due to the massive release of mast cell mediators via histamine 
liberators. Patients with genuine insect venom allergies mostly develop urti- 
carial reactions, flushing and angioedema in addition to their life threatening 
anaphylactic reactions (Reisman 1994). Some authors have pointed out that 
urticaria without systemic reactions seems to be a prognostically favorable 
sign in these patients. Multiple insect stings in children (misleadingly 
described as papular urticaria) is frequently misdiagnosed as systemically 
induced acute urticaria. 
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3.1 

Definition 

These two types of urticaria are only distinguished on the basis of disease 
duration. By definition, acute urticaria lasts maximally 6 weeks (some authors 
use four weeks as the cut-off line), but can reoccur intermittently in weeks or 
months. Chronic urticaria is defined as lasting longer than 6 weeks, with 
either a continuous or a recurrent pattern, depending on the frequency of the 
urticarial bouts (see Table 1.2). By convention, the term chronic urticaria is 
restricted to systemically induced urticaria, in contrast to chronic types of 
urticaria that are induced by physical causes and those due to mast cell pro- 
liferation (mastocytosis). Cholinergic urticaria and urticarial vasculitis are 
generally not grouped with chronic urticaria because of their distinct patho- 
genesis and clinical aspect (see Chapters 6 and 8). 



3.2 

General Aspects 

Acute and chronic urticaria have already been discussed in the two preceding 
chapters, and details regarding diagnostic and therapeutic procedures are 
given in Chapters 10 and 11. Since both types of urticaria are particularly 
frequent in daily clinical practice, this chapter summarizes briefly their most 
important aspects. 



3.3 

Epidemiology 

There are no reliable data regarding the incidence of chronic urticaria in the 
literature. Well known data are summarized in Section 1.4. The prevalence 
within the general population is probably below 0.5 %, with an average disease 
duration of several years. 
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Acute urticaria is far more frequent, with 12-15% of the population ex- 
periencing bouts of the disease at some time during their life (Sheldon et al. 
1954). In an earlier study from Virginia, the numbers were even higher (23.5 %; 
Swinny 1941). 



3.4 

Acute Urticaria 



3.4.1 

Clinical and Diagnostic Aspects 

Acute urticaria is characterized by scattered wheals measuring more than 
1 cm and rarely only 2-3 mm in diameter, with surrounding erythema and 
associated itching. Angioedema can be prominent in some patients. In about 
15% of patients, systemic reactions with nausea and moderate dyspnea may 
be associated. 

There is so far little information regarding the clinical course and the 
therapeutic response in acute urticaria. Patients often report on associated 
upper airway infection or drug intake. Type I allergic reactions to food seem 
far less important during adult life than previously assumed (Wiithrich and 
Hacki-Herrmann 1980; Aoki et al 1994). Thus, in a recent prospective study of 
109 patients by Zuberbier et al. (1996), 39.5% of patients with acute urticaria 
had an associated upper airway infection. The prevalence of atopy was similar 
to that in the normal population (22%), and type I allergies to food could not 
be found in any of the patients. In early infancy on the other hand, food in- 
tolerance, particularly to cow’s milk, is an important factor (Legrain et al. 
1990), whereas infections play only a minor role. 

In both studies mentioned (Zuberbier et al. 1996; Legrain et al. 1990), a pos- 
sible association with pseudoallergic reactions to analgesics like aspirin and to 
sulfonamides was noted (9% with Zuberbier et al. 1996). The relevance of 
these drugs compared to the associated upper airway infections remains how- 
ever unclear. 

Although it is a generally held belief that the cause of acute urticaria is 
mostly apparent, we found in a propective study that, despite a careful history 
and extensive diagnostic tests, the cause of acute urticaria could not be as- 
certained in most patients with acute urticaria (Zuberbier et al. 1996). 
Furthermore, none of these 109 patients developed chronic urticaria, whereas 
the reviews in the literature mostly mention a progression from acute to 
chronic urticaria in 10% of patients (Czarnetzki 1986). For these reasons, 
extensive diagnostic procedures in acute urticaria are only justified when 
a potential life threatening type I allergy is suspected. With regard to pseudo- 
allergic reactions to drugs, it should be kept in mind that about 50% of 
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pseudoallergic reactions to e.g. aspirin develop only after a latency of 6 to 
24 hours (Juhlin 1981). 



3.4.2 

Therapy 

The primary goal of therapy, as in all types of urticaria, is the avoidance of 
elicitors if these are suspected or if they can be identified. During the period 
of diagnosis, patients should be treated symptomatically. While antihista- 
mines are the mainstay of symptomatic treatment of acute urticaria, cortico- 
steroids may also be instituted in otherwise healthy patients because of the 
generally transient nature of the disease and since the response is more effec- 
tive. In a recent study comparing loratadine vs prednisolone in patients with 
acute urticaria, both agents were equally effective in controlling itching and 
whealing, but prednisolone was clearly superior regarding time to healing 
(94% remission within 3 days with 50 mg prednisolone/day vs 66% with 
10 mg loratadine/day) (Zuberbier et al. 1996). Patients who failed to clear after 
3 days on prednisolone responded to further treatment with loratadine. After 
at the most 21 days, none of the patients needed further treatment. The fact 
that no case progressed to chronic urticaria was observed may also be due 
to the additional antiinflammatory effect of both loratadine and the corti- 
costeroid (see Chapter 11). 



3.5 

Chronic Urticaria 



3.5.1 

Clinical Aspects and Diagnosis 

Except for the duration of disease, there are no differences between acute and 
chronic urticaria with regard to the clinical appearance. Angioedema can 
occur with or without associated whealing. 

Chronic urticaria is said to remit according to one source in about 50% of 
cases within 1 year, with 20% of patients continuing to have symptoms for more 
than 20 years (Kennard 1995). In another retrospective study, only 32% of 86 
patients with chronic urticaria resolved within 3 years (Quaranta et al. 1989). 

The numerous possible elicitors of chronic urticaria have been discussed 
extensively in Chapter 2, although the importance of individual factors is still 
unclear. Data in the literature are difficult to interpret since most studies were 
either done retrospectively or on selected patients. In older, larger studies, the 
percentage of patients with an identified cause is about 25% (Champion et al. 
1969, Green et al. 1965). In a more recent retrospective analysis, the number 
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was even less than 10% (Quaranta et al. 1989). More recent prospective studies 
employing dietary treatment paint a far more optimistic picture. Thus, 
Haustein (1996) noted improvement in 29% and remission in 44% of chronic 
urticaria patients treated with a pseudoallergen-free diet after a 6 months 
follow-up. The numbers were 33% and 25% respectively in patients followed 
without a dietary treatment during that same time period. 

The importance of pseudoallergic reactions in chronic urticaria have 
already been demonstrated with several other older studies (Juhlin 1980; 
1981; Rudzki et al. 1980), but have been criticized for being nonblinded or 
retrospective. 

In a prospective study conducted by us on 67 inpatients with chronic con- 
tinuous urticaria (Zuberbier et al. 1995), 70% went into remission or clearly 
improved after a two week low-pseudoallergen diet (for details on the diet, see 
Appendix D). The causative role of the diet could be proven on double-blind 
reexposure to a pseudoallergen-rich diet. It should however be emphasized 
that the role of pseudoallergic reactions to food is discussed controversially. 
Many physicians feel that only a minority of patients respond to dietary 
measures. This discrepancy can probably be explained by differences in 
patient selection and dietary measures employed. The good results of a low- 
pseudoallergen diet reported by us are only seen in patients with chronic urti- 
caria with daily spontaneous whealing. Dermographic urticaria which by 
some authors is also summarized under the term chronic urticaria, as well as 
chronic intermittant urticaria only rarely respond to diet. The second reason 
for a possible discrepancy is the selection of the diet. The diet employed by 
us is very strict not only omitting artificial additives but also all fruits and a 
number of vegetables. This is of major importance since we have now been 
able to show that a number of naturally occurring aromatic compounds are 
potent elicitors of pseudoallergic reactions (Pfrommer et al. 1996). 

Last but not least success of dietary measures can only be correctly evaluat- 
ed if they are strictly adhered to for at least 2 weeks. On an outpatient basis, the 
rate of unwilling mistakes is high unless the possible pitfalls are explained in 
detail (see Section 11.2.2.1). 

Among the remaining non-diet-responsive patients (Zuberbier et al. 1995), 
1 1 % improved after treatment of chronic inflammatory processes or infec- 
tions of the gastrointestinal tract. This held particularly for patients with 
Helicobacter pylori. Several other recent studies confirm the potential im- 
portance of helicobacter-gastritis as a cause of chronic urticaria (Kolibasova 
et al. 1988; Rebora et al. 1990; Tebbe et al. 1995). The mechanisms involved, e.g. 
allergens against bacterial proteins versus pseudoallergic reactions to bacteria 
or products of the inflammatory process, are uncertain. The same holds for 
intestinal candidosis. In our patients, 16% had markedly positive stools, but 
no improvement of urticaria was noted after appropriate treatment. Never- 
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theless, remissions have been reported before in the literature (for review, see 
Moller et al. 1995). Except for Helicobacter pylori, chronic infections play only 
a minor role on the basis of our own observations and those reported in the 
literature (Moller et al. 1995). In contrast to the older literature, type I hyper- 
sensitivity is rare in chronic urticaria (Zuberbier et al. 1995). 

On the basis of these findings, diagnostic tests should be kept at a mini- 
mum in chronic urticaria, unless a specific eliciting agent is suspected. 
The diagnostic procedures, as done at the clinic in Berlin, are detailed in 
Chapter 10. 

3.5.2 

Therapy 

As with all types of urticaria, removal of the eliciting agent is the ideal treat- 
ment. This is possible in patients with pseudoallergies to food as well as 
with inflammatory diseases of the gastrointestinal tract. Guidelines for a low- 
pseudoallergen diet are detailed in Section 11.2.2. The therapy of gastro- 
intestinal causes depends on the specific underlying disease. In case of an 
infection with helicobacter, the recommended therapy should be adapted to 
the symptoms, in consultation with a gastroenterologist. 

When no specific causal treatment is possible, symptomatic therapy should 
be instituted, with antihistamines remaining the mainstay of therapy. In the 
rare Hi-unresponsive patient, a number of possible alternatives are available 
(see details in Chapter 11). 
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4.1 

Definition 

Angioedema (synonyms: Quincke-edema, angioneurotic edema) is charac- 
terized by the sudden eruption of localized edema of the lower dermis, the 
subcutis or the submucosal tissue which persists for up to 72 hours. It can 
occur alone or in association with urticaria and involve individual or several 
regions of the body, preferentially in a unilateral distribution. Involvement of 
the upper airways can lead to life threatening situations. 

Angioedema can be elicited by diverse causes and pathomechanisms. In a sim- 
plified classification, one can distinguish between genetically induced and 
acquired angioedemas: 

I. Acquired angioedema: 

1. Allergic causes 

2. Pseudoallergic causes 

3. Histamine liberators 

4. Physical stimulation 

5. ACE inhibitors 

6. Immune complex diseases (urticarial vasculitis, serum sickness, SLE) 

7. Lymphoproliferative diseases with normal Cl-INH 

8. Acquired Cl-INH deficiency 

- Type I: lymphoproliferative diseases or other systemic diseases 

- Type II: idiotype-anti-idiotype complexes with increased Cl-INH 
consumption 

- Type III: anti-Cl-INH antibodies 

9. Episodic angioedema with hypereosinophilia 

10. Carboxypeptidase-N deficiency 

1 1 . C 3 b-inactivator deficiency 

12. Systemic capillary leak syndrome 

13. Idiopathic angioedema 
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II. Familial angioedema 

1. Hereditary angioedema 

• Type I: defective Cl -INH-synthesis 

• Type II: inactive Cl -INH 

• Type III: protein-bound Cl -INH 

2. Familial vibratory angioedema 

More than 90% of all chronic angioedemas are idiopathic, and hereditary 
angioedemas make up less than 1 % of all angioedemas. This autosomal domi- 
nant defect can be classified into three well defined hereditary Cl -inhibitor 
deficiency types. Type I is most frequent (about 85%) and is due to a quanti- 
tative deficit, while the other two types are associated with functional defi- 
ciencies. Only a few patients with familial vibratory angioedema have been 
reported. The majority of acquired angioedema occurs in association with 
different types of urticaria. Recurrent angioedema with hypereosinophilia 
(Gleich’s syndrome) is very rare and is associated with blood and tissue 
eosinophilia, urticaria, fever, leukocytosis and autoantibodies against endo- 
thelial cells. Severe angioedema, often associated with urticaria, has also been 
described after treatment with ACE-inhibitors and may be due to a decreased 
metabolism of bradykinin. As with hereditary Cl-inhibitor deficiency, angio- 
edema can also occur on the basis of an acquired Cl-inhibitor deficiency. This 
rare type of angioedema can be further classified into three types: Type I is 
associated with lymphoproliferative and other systemic diseases, type II is due 
to idiotype-anti-idiotype complexes, produced by IgG antibodies directed 
against the idiotype of a monoclonal circulating immunoglobulin, with result- 
ing Cl -INH consumption, and in type III, antibodies have been formed 
against the Cl-INH (Ochonsky et al. 1993; Bohler and Wienert 1995). 



4.2 

Epidemiology 

Angioedema occurs at about equal frequency in both sexes. The age incidence 
ranges from infancy to old age, with the highest frequency of acquired angio- 
edema in the third decade. For hereditary angioedema, the peak incidence of 
first manifestations is in the first and second decade. 
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4.3 

Clinical Manifestations 



4 . 3.1 

Cutaneous Symptoms 

In contrast to urticaria, angioedema develops in deeper layers of the skin. The 
lesions are markedly raised, tend to be pale rather than erythematous, and 
generally cause pain due to tension rather than itching. They can be solitary or 
multiple, and recurrences tend to appear at the same sites of predilection. 
Frequent localizations are the lips, eyelids, tongue, hands, feet, pharynx and 
genitals. ACE-INH-induced angioedema has a special predilution for the 
tongue, followed by oropharyngeal involvement (Roberts and Wuerz 1991, 
Sabroe and Kobza-Black 1997). Lesions appear suddenly and resolve entirely 
within 24-72 hours. Prodromes of paresthesia and local tension can precede 
their appearance. 

Angioedema mostly occurs simultaneously or alternating with attacks of 
urticaria. In contrast, the more rare types of hereditary angioedema as well 
as acquired angioedema due to Cl -inhibitor deficiency have no associated 
whealing. Similarly, associated urticaria is extremely rare (0.3% incidence) in 
ACE-INH-induced angioedema. Furthermore, the distribution of angioedema 
lesions is generally unilateral, and stress or trauma are often reported as 
eliciting causes of hereditary angioedema (Fig. 4.1). Prodromes like itching, 
warmth or erythema marginatum-like lesions can precede the development of 
angioedema. Otherwise, the lesions of hereditary angioedema are identical to 
those of angioedema due to other causes, although important differences exist 
regarding extracutaneous involvement (see below). ACE-inhibitor-induced 
angioedema may occur already after the first week of drug intake, although 
lesions have also been observed for the first time one year after start of treat- 
ment. Bilateral periorbital edema may also occur in association with food 
intake and a rise in body core temperature (Zuberbier et al. 1993) 



4 . 3.2 

Extracutaneous Symptoms 

Involvement of organs other than the skin is rare in most types of angio- 
edema, although it is frequent and characteristic for hereditary angioedema 
and angioedema due to acquired Cl-INH deficiency. In these patients, angio- 
edema can present as or be associated with abdominal symptoms as well as 
swellings of the oral cavity and the pharynx, often due to injury e.g. during 
dental treatment. Laryngeal edema is less frequent but particularly dangerous 
because of the potentially lethal outcome due to asphyxia. The latter can also 
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Fig. 4.1. Diffuse unilateral 
facial edema with pallor in 
a boy with hereditary 
angioedema after physical 
trauma 



Table 4.1. Possible 
extracutaneous symptoms 
during angioedema 




Localization 


Symptoms 


Oral cavity 


Dysphagia, speech disorders 


Nasopharynx 


Rhinorrhea 


Esophagus 


Dysphagia 


Pharynx 


Dysphagia, hoarseness 


Larynx 


Stridor, dysphagia, 
speech disorders 


Gastrointestinal tract 


Abdominal pain, diarrhea, 
vomiting 


Pleural cavity 


Cough, pleural pain 


CNS 


Seizures, hemiparesis, 
aphasia, headache 


Optic nerve 


Amaurosis, papillary edema 


Urinary bladder 


Hematuria 
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occur due to ACE-INH-induced angioedema. Angioedema in association with 
urticaria can have similar extracutaneous symptoms as with the particular 
type of urticaria. Some important extracutaneous symptoms in association 
with angioedema are summarized in Table 4.1. 



4.4 

Course and Prognosis 

The course of angioedema in association with urticaria is similar to that of 
acute and chronic urticaria. Hereditary angioedema is generally mild during 
early childhood, aggravates in late childhood and adolescence and generally 
improves again with increasing age. In some cases, improvement has already 
been observed during puberty, and in other cases, patients had their first 
manifestation only during the fifth and sixth decade. In some patients, an 
increased incidence of angioedema has been observed during treatment with 
contraceptives of the estrogen/progesterone type, during menstruation, at the 
beginning of pregnancy, and after delivery. An improvement of symptoms was 
observed in some patients after menopause and during the last 6 months of 
pregnancy. Treatment of an underlying disease induces improvement of 
symptoms in the majority of patients with acquired Cl-INH deficiency with 
associated angioedema, although this is not invariably so. Episodic angio- 
edema with hypereosinophilia generally has a mild course, lasting over 
a few years. 



4.5 

Diagnosis 

The diagnosis of angioedema in association with urticaria is the same as that 
of the concomitant urticaria. For clinical pictures presenting with angioedema 
only, the rare hereditary angioedema or even rarer acquired Cl-INH defi- 
ciency-associated angioedema has to be ruled out. Hereditary angioedema is 
diagnosed on the basis of the clinical characteristics, the positive family 
history, the lack of urticaria lesions, the typical cutaneous and extracutane- 
ous symptoms (see Section 4.3), radiological and sonographic signs of intes- 
tinal edema, the extended duration of lesions and their lack of response to 
H 1-blockers. In acquired Cl-INH-deficiency, there is in contrast no positive 
family history and the symptoms generally begin only in adult life. When here- 
ditary or acquired Cl-INH-deficiency associated angioedema is suspected, 
serum levels of Cl-INH, C3 and C4 should be determined (see also Table 4.2). 
When the C4-level is decreased and the Cl-INH and C3-levels are normal, a 
functional test for Cl-INH should be ordered and the Clq-level should be 
measured as well, in order to exclude the rarer variant of angioedema with 
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Table 4.2. Complement and Cl-INH changes in angioedema (Cl-INH changes are gene- 
rally detectable also in disease-free intervals) n = normal 



Plasma levels 






Diagnosis 


Cl-INH 


Cl-INH 


Clq C4 C3 




(functional test) 


(immunochemical test) 






i 


i 


i 


Hereditary angioedema type I 


i 


n/t 


n i n 


Type II, type III 


i 


n/i 


vt i n 


Acquired angioedema 



functional defects (hereditary or acquired). Patients with acquired Cl-INH- 
deficiency should be screened for possible tumors. Type III acquired angio- 
edema can be diagnosed by an autoantibody against Cl-INH (Cicardi 1993) 
which is important because of the different prognosis and therapeutic re- 
sponsiveness. Idiopathic angioedema is generally easily distinguished from 
hereditary angioedema since the first is associated with urticarial lesions and 
has almost invariably normal complement levels. Other types of angioedema 
can be identified because of specific eliciting stimuli (physical urticaria, 
particularly delayed pressure urticaria, drug-induced angioedema) or assoc- 
iated diseases (urticaria pigmentosa, parasitosis, immune complex diseases, 
lymphomas). 



4.6 

Differential Diagnosis 

Superficially, a number of diseases can be mistaken for angioedema (Table 4.3) 
(Cooper 1991). Differentiation is however easy when a good history is taken 
and after a thorough clinical examination. Edemas due to erysipelas are asso- 
ciated with redness, pain and mostly fever, the lesions persist longer, and they 
respond well to penicillin. 



Table 4.3. Differential 

diagnosis of angioedema rysipe as 

Contact dermatitis 

Photo dermatitis 
Melkerson- Rosenthal syndrome 
Ascher syndrome 
Phaeochromocytoma 
Tissue edema due to 

a) Lymphatic obstruction 

b) Cardiac or renal insufficiency 

c) Capillary leak syndrome 
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In Melkerson-Rosenthal syndrome, the recurrent facial edemas generally 
persist for longer periods and lateron develop granulomatous thickenings. 
Further possible associated symptoms are a lingua plicata and facial paresis. The 
rare Ascher syndrome, presenting as edema of the lips and recurrent episodes of 
eyelid edema, with resulting atrophic, slack skin, is possibly due to an autosomal 
dominant inheritance (Sanchez et al. 1993). Phaeochromocytoma can rarely 
present as recurrent bouts of neck swelling (Bohm et al. 1993). 

Acute contact eczema with swelling of the eyelids and the remaining face 
can be distinguished from other types of angioedema due to epidermal 
changes like blistering and scaling. Tissue edema due to blockade of the lym- 
phatic drainage, caval obstruction, cardiac or renal insufficiency, or the “capil- 
lary leak syndrome” are generally more diffuse, develop more slowly and may 
shift with changes in positioning of the body. Generally, these conditions can 
be classified correctly after diagnosis of the underlying disease. 

In the past, some patients with hereditary angioedema who suffered from 
recurrent abdominal pain underwent unnecessarily laparoscopy or appendec- 
tomy. Generally, these patients have neither signs of peritoneal irritation nor 
fever, and their pain disappears within 1-3 days. Rarely, a mild leukocytosis is 
present. One should, however, also consider a normal surgical emergency in 
these patients. 



4.7 

Therapy 

The treatment of angioedema must be based on the specific underlying 
causes. After Cl-INH-deficiency or defects have been ruled out, the majority 
of the remaining types of the disease can be treated as described for urticaria 
(Chapter 11). For some types of angioedema, particularly for familial vibra- 
tory angioedema and episodic angioedema with hypereosinophilia, cortico- 
steroids are the most effective drugs. In case of life threatening non-hereditary 
laryngeal edema that is unresponsive to antihistamines and corticosteroids, 
0.3 -0.5 ml of 1 mg/ml adrenaline solution should be given once or several 
times. In patients with ACE-inhibitor induced angioedema, drug treatment 
should be stopped and never be tried again, even with other type of ACE-in- 
hibitor. Antiallergic medication (antihistamines, corticosteroids, adrenaline) 
are ineffective or associated with rapid rebound-phenomena. In these patients 
as well as in those with hereditary angioedema, laryngotomy should promptly 
be performed as a life-saving measure in case of laryngeal edema (Finley et 
al. 1992). 

Treatment of hereditary angioedema is different dependent on the pre- 
sence of acute attacks, or whether short-term and long-time prophylaxis is 
needed (Table 4.4). 




52 



P. Moller and B.M. Henz 



Table 4.4. Treatment of angioedema due to hereditary or acquired Cl-INH defects or 
deficiency. EACA = epsilon amino caproic acid 


I. Acute attacks 


1. Analgetics or narcotics against pain 

2. Cl-INH (500-1000 units^ in 10 ml physiological 
NaCl) slowly i.v.; repeat injections in dependence 
on the clinical picture 

3. In case Cl-INH preparations are not available, 
infusion of 500 - 2000 ml fresh or fresh frozen plasma 

4. If indicated, intubation, tracheotomy or coniotomy 

Note: Adrenaline, corticosteroids and antihistamines 
are ineffective. 


II. Short-term prophylaxis 


1. Danazole (about 600 mg/day) 1-10 days before 
surgery or 

2. EACA (about 6 g/d), 2-3 days before surgery or 

3. Cl-INH (about 500-100 units i.v. shortly before 
surgery 


III. Long-time prophylaxis 


1 . Danazole, starting with 600 mg daily, thereafter 
reduction to the lowest possible dose (about 200 mg) or 

2. Tranexamic acid (2-3 g/d, children; 1.5 g/d) 

3. EACA (6 g daily; children: 2 g/d) or 

4. Cl-INH (500 units ^), i.v., every 4 to 5 days 



1 unit Cl -inhibitor concentrate corresponds to a Cl-INH activity in 1 ml fresh citrated 
plasma. 



The therapy of choice for acute attacks is substitution with Cl-INH con- 
centrate. Normally, slow intravenous infusion of 500-1000 units in 10 ml 
physiological saline is sufficient to prevent serious complications. The injec- 
tion can be repeated, dependent on the clinical picture. 500-2000 ml fresh or 
fresh frozen plasma can be transfused instead. Disadvantages of the latter are 
possible viral transmission or an initial worsening of angioedema due to 
increased availability of C2 and C4. Instruments to free the upper airways 
mechanically (intubation, tracheotomy, coniotomy) should be readily avail- 
able. Antiallergic treatment with antihistamines, corticosteroids or adrenaline 
is ineffective. 

Long-time prophylaxis is indicated in patients with frequent and severe 
attacks,. Modified androgens (danazole, stanozolol), have proven to be most 
effective (Cicardi 1991). Initial doses should be high (danazole about 600 mg/d, 
stanozolol about 4-6 mg/d). Because of dose-dependent undesired effects 
(increase of weight, myalgias, dysmenorrhea, virilisation, hepatic toxicity), a 
lower maintenance dose (danazole about 200 mg/d, stanozolol about 1-2 mg/d) 
should be aimed at, based on the control of clinical symptoms. Further dose 
reductions can be obtained by instituting drug-free intervals (e.g. 5 x 200 mg 
danazole/week). 
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Antifibrinolytic therapy (tranexamic acid 2-3 g/d; children: 1.5 g/d) and 
epsilon amino caproic acid (EACA) 6 g/d, children: 2 g/d) can be used as a 
less effective treatment alternative, with a different spectrum of side effects. 
Tranexamic acid is slightly superior to EACA. These agents are preferentially 
used during pregnancy and for children. 

In case of unsatisfactory control of symptoms, intermittent longtime sub- 
stitution treatment with Cl-INH is a more costly alternative. A dose of 500 
units every 4-5 days is usually sufficient (Bork and Witzke 1989). 

For short-term prophylaxis (e.g. before dental or other surgical proce- 
dures), patients can be treated with attenuated androgens (danazole 600 mg/d, 
1-10 days before surgery), antifibrinolytics (EACA 6 g/d, 2-3 days before 
surgery) or Cl-INH concentrate (500-1000 units shortly before surgery). 

Treatment of angioedema due to acquired Cl-INH-deficiency must start 
with a search for underlying causes and their elimination. The same treatment 
regimen as with hereditary angioedema can be tried. During acute attacks of 
angioedema, these patients may need much higher doses of Cl-INH-concen- 
trate than those with hereditary angioedema. Many patients with underlying 
lymphoproliferative diseases have profited from longtime prophylaxis with 
attenuated androgens. 

In contrast, patients with Cl-INH-autoantibodies seem to respond better to 
tranexamic acid or corticosteroids. 
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5.1 

General Aspects 



5.1.1 

Definition and Ciassification 

Physical urticaria is defined as a localized or generalized urticarial reaction of 
the skin or the mucous membranes to different specific physical stimuli. The 
reason for the overreaction of the skin to otherwise tolerated physical stimuli 
remains unexplained. In most cases, mast cell degranulation and in some 
special types of physical urticaria even IgE-dependent sensitization has been 
demonstrated. A genetic predisposition or associated diseases can sometimes 
be identified as underlying causes. 

Physical urticaria is classified according to the nature of the eliciting 
stimulus, i.e. mechanical, thermic or electromagnetic (Fig. 5.1). On this basis, 
dermographic urticaria, delayed pressure urticaria, and vibratory angioedema 
belong to the group of mechanically induced physical urticaria. Cold and heat 
urticaria are induced by thermic stimuli, and solar urticaria by electromagne- 
tic waves. There is one case report each for decompression-associated urti- 
caria and X-ray induced urticaria (reviewed in Czarnetzki 1985, 1986), and we 
have recently observed a patient who reacted with whealing after argon-laser 
treatment in the absence of urticarial dermographism (unpublished). 

In older publications, two other types of urticaria have been grouped with 
the physical urticarias. Cholinergic urticaria is provoked during physical exer- 
cise in a warm environment, but also during psychic stress alone, so that this 
type of urticaria can not be classified as an urticaria due to physical stimuli. It 
is therefore dealt with separately in Chapter 6 of this book, together with exer- 
cise-induced anaphylaxis. Aquagenic urticaria is elicited by a chemical rather 
than a physical stimulus to the skin surface, with the water dissolving probably 
a water-soluble antigen in the epidermis (Czarnetzki et al. 1986). A classifica- 
tion with physical urticaria seems thus inappropriate, and this topic is discus- 
sed instead in Chapter 7 on contact urticaria. 
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Type of urticaria 



Dermographic urticaria 
Pressure urticaria 
Vibratory angioedema 



Cold urticaria 

Heat urticaria ^ ^ 

Solar urticaria 

X-ray urticaria ► 

Laser-induced urticaria — ^ 



Type of stimuius 
mechanical 

thermic 

electromagnetic 

waves 




Fig. 5.1. Schematic presentation of different types of urticaria and their respective eliciting 
stimuli, with resulting release of histamine and other mediators from dermal mast cells 



5.1.2 

Epidemiology 

Up to 50% of all types of chronic forms of urticaria are due to physical urti- 
caria. Its incidence varies depending upon its definition. This holds particu- 
larly for urticarial dermographism which is mostly an incidental finding of 
which patients are unaware, compared to dermographic urticaria where pa- 
tients present at the physician’s office because of an impressive symptomat- 
ology. Among physical urticarias, dermographic urticaria is most frequent, 
even when very strict diagnostic criteria are applied. It is followed in fre- 
quency by delayed pressure urticaria, cold urticaria and solar urticaria. Heat 
contact urticaria and vibratory angioedema are very rare. In cold regions, cold 
urticaria becomes manifest at a higher frequency. 

The most important epidemiologic data on physical urticaria are sum- 
marized in Table 5.1. Generally, young adults are more frequently affected. The 
disease begins mostly without obvious reason, persists over several years, and 
disappears again spontaneously, although it can also persist for many decades. 
This holds particularly true for the rare familial types of physical urticaria 
which are mostly based on an autosomal dominant inheritance. 

Familial Types of Physical Urticaria 

• Dermographic urticaria 

• Familial cold urticaria 

• Delayed cold urticaria 

• Delayed heat urticaria 

• Solar urticaria with erythropoietic protoporphyria 

• Vibratory angioedema 
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Table 5.1. Epidemiologic data on physical urticaria. M = males, F = females, chr = chronic, 
p = pressure, c = cold, chol = cholinergic, aq = aquagenic, h = heat, s = solar urticaria, 
d = dermographic urticaria; AE = angioedema, VAE = vibratory angioedema, EIA = exercise 
induced anaphylaxis, ? = unknown 


Urticaria 


Mean age 
at beginning 
(yrs) 


Mean 

duration 

(yrs) 


M/F 


Associated urticaria 


Dermographic urticaria 


25 


6.5 


0.4/1.0 


chr, p, c, chol, aq, AE 


Cold urticaria 


18 


4.2 


0.5/1.0 


chr, d, c, aq, VAE, EIA 


Pressure urticaria 


34 


6.0 


1.7/1.0 


chr, c, h, d 


Solar urticaria 


28 


7.1 


0.9/1.0 


d, c, h, p 


Heat urticaria 


37 


1.0 


0.2/1.0 


d, c,s 


Vibratory angioedema 


? 


? 


? 


d, chol 


Familial cold urticaria 


Childhood 


Life-long 


1.7/1.0 





The frequency of atopy is mostly not increased, although other types of 
urticaria are associated (Table 5.1) and rarely also respiratory or food-related 
(pseudo-) allergic diseases. Women are more frequently affected than men, 
except for delayed pressure urticaria and familial cold urticaria. 



5.1.3 

Clinical Manifestations 

The different types of physical urticaria share three common characteristics 
(Table 5.2): They can be repeatedly elicited by specific stimuli, the symptoms 
usually develop rapidly, and the lesions disappear rapidly, with the skin again 
assuming a normal appearance, although the involved area can be refractory 
to further whealing for a certain time period. 

Physical urticaria can be localized, or it can be generalized, with whealing 
also at distant parts of the skin or involving the entire body surface. Wheals are 
generally of medium size and irregular, as in ordinary, systemically elicited 
urticaria, but they tend to be limited to the area of contact, comprising either 
large or only small circumscribed skin areas, depending on the extent of the 
eliciting stimulus. 

In cold urticaria, one can observe wheals as well as angioedema. Vibratory 
stimuli generally induce only angioedema. In delayed pressure urticaria, 
wheals always reach into the deeper dermis and thus resemble angioedema. In 
familial cold urticaria due to cold wind, the lesions present mostly as a gene- 
ralized maculopopular rash rather than as urticarial wheals. 

Almost all patients with physical urticaria note itching at the site of wheal- 
ing, although some experience stinging or burning instead. Deep swellings, 
particularly in areas where the skin can not expand like at the hands and over 
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Table 5.2. Clinical aspects of physical urticaria 






Urticaria 


Eliciting 

stimulus 


Time of 
onset 


Duration Diagnostic test 
(hrs) 


Dermographic 

urticaria 


Firm stroking 
or scratching 


2-5 min 


1-3 


Firm stroking with the 
blunt end of a pen 
or safety pin 


Delayed urticarial 
dermographism 


As above 


V2-8hrs 


1-8 


Same as above 


Cold urticaria 


Cold contact 


2-5 min 


1-3 


Cold objects: ice, 
cold bath, cold wind 
or cold air 


Delayed pressure 
urticaria 


Static pressure 


V 2 -IO hrs 


8-72 


Locally applied 
weights 


Solar urticaria 


UV-light 


2-15 min 


V 4-3 


Tests with UV-light of 
different wavelengths 


Heat urticaria 


Heat contact 


2-15 min 


V 2-1 


Warm bath 


Vibratory angioedema 


Vibration 


V 2 -I min 


1 


Vibrating motor 


Familial cold urticaria 


Cold wind 


V 2-3 hrs 


48 


Cold wind and 
subsequent rewarming 



joints, tend to be painful. In some patients, stimuli normally eliciting physical 
urticaria only cause itching, without recognizable skin changes. 

While the majority of wheals in physical urticaria develop rapidly and are of 
short duration, reactions can also appear with a delay of 2 or even 4-8 hours 
after stimulation. The most frequent representative of this group is delayed pres- 
sure urticaria, with lesions persisting particularly long, namely for up to 3 days. 

Depending on the intensity and the extent of stimulation, massive release 
of histamine and other mast cell mediators occurs, causing systemic symp- 
toms which range from headaches to anaphylactic shock. Involvement of 
other organs like the lung (shortness of breath) or the intestinal tract (nausea, 
epigastric pain, diarrhea) are often observed as well. In delayed pressure urti- 
caria and familial cold urticaria, malaise, fever, leukocytosis and arthralgias 
are often observed. 



5.1.4 

Diagnosis 

In contrast to ordinary acute and chronic urticaria, the diagnosis of physical 
urticaria is rarely missed because 1. the patient generally recognizes the eli- 
citing stimulus, and 2. the special shape and distribution of wheals or deep 
edemas allow a correct diagnosis on inspection or by patient history. The 
diagnosis can be confirmed by elicitation of the wheals, imitating exactly the 
provoking stimuli in ordinary life. 
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The methodology of testing for physical urticaria is outlined in Table 5.2 
and described below in more detail for each special type of physical urticaria. 
The results of testing can be documented on a special test sheet (see Ap- 
pendix C) which can be added to the patient’s medical records. 

The presence of physical urticaria is easily missed when it coexists with 
acute or chronic urticaria since the symptomatology of the latter is generally 
more impressive. In each patient presenting with urticaria or even itching, 
a test for dermographic urticaria should therefore be done, and a history 
regarding other types of physical urticaria should be taken as well. 



5.1.5 

Therapy 

As with other types of urticaria, effective treatment of physical urticaria re- 
quires an exact diagnosis. Whenever possible, underlying causes must be 
treated in secondary types of physical urticaria due to other diseases. Further- 
more, the patient must be instructed to avoid eliciting stimuli. This is particu- 
larly important when symptoms are intense or even life threatening. 

Since the majority of symptoms is due to histamine release, antihistamines 
almost invariably afford relief from itching and suppress whealing reactions. 
In case of non-responsiveness, other inflammatory agents can be tried. Corti- 
costeroids should be avoided because of the chronicity of the disease. In most 
types of physical urticaria, a refractory period can be used to induce short- 
time tolerance. 

Details regarding the therapy of special types of physical urticaria are dis- 
cussed in the subsequent sections. 



5.2 

Dermographic Urticaria 

S. Jeep and B. M. Henz 

5.2.1 

Definition 

Dermographic or facticial urticaria is defined as localized redness, itching and 
whealing elicited on the skin over the area of stroking with moderate pressure 
(e.g. with a tongue depressor, the closed end of a ball-point-pen or a safety 
pin) (Breathnach et al. 1983, Czarnetzki 1986, Wong et al. 1984). As a conse- 
quence, whealing reactions will appear that differ regarding latency, size 
and symptoms, as outlined in Table 5.3. By definition, dermographic urticaria 
is a rapidly appearing, intensely itching whealing reaction while urticarial 
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dermographism has no associated subjective symptoms at all (Jeep and 
Czarnetzki 1994). 



5.2.2 

Epidemiology 

Dermographic urticaria is the most frequent type of physical urticaria. It is 
observed in all age groups, with a peak prevalence in young adults (second to 
third decade of life) and an overall prevalence of 1.5-5%. Delayed urticarial 
dermographism and cholinergic urticarial dermographism are in contrast 
very rare. Data regarding the frequency of urticarial dermographism vary 
widely (between 1.5-50.0%), depending on the intensity of the eliciting 
pressure, whether a distinction is made between dermographic urticaria and 
urticarial dermographism and depending on the type of subjects examined 
(patients with chronic recurrent urticaria, dermatology or allergy patients, or 
the normal population). 

The higher the pressure during testing, the greater the number of persons 
who react with urticarial dermographism. Using a standardized dermo- 
graphometer applying 12.7 x 10^ Pa, the authors have recently noted a 44.6% 
prevalence of urticarial dermographism among 74 test subjects, in accordance 
with data from other groups (Henz et al. 1996). 

Dermographic urticaria as well as urticarial dermographism may disap- 
pear within 6 months but can persist for many years (Table 5.1). In the latter 
case, episodic associated itching can make it difficult to clearly separate the 
two conditions. 



5.2.3 

Clinical Aspects 

Patients with dermographic urticaria suffer most from the intermittent, gene- 
ralized pruritus and the chronic recurring whealing reactions, particularly at 



Table 5.3. Different types of urticarial dermographism dependent on latency until appear- 
ance and duration of the wheal as well as associated symptoms 





Latency 

(min) 


Duration 

(min) 


Itching 


Dermographic urticaria 


1- 5 


20-30 


+++ 


Urticarial dermographism 


2- 10 


10-30 


- 


Delayed urticarial dermographism/ 
dermographic urticaria 


30-240 


12-48 h 


— 


Cholinergic urticarial dermographism/ 
dermographic urticaria 


5- 10 


20-30 


+/- 
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sites of shearing forces on the skin, e.g. in the belt region and the groin, due to 
tightly fitting and rubbing pieces of garments such as belts. The patients also 
report on linear wheals after scratching of the skin. In all patients with urti- 
carial dermographism or dermographic urticaria, it should be kept in mind 
that increased whealing can also occur during prick testing for type I allergies. 
Such false positive reactions should be considered in patients reacting to 
numerous allergens as well as the saline control. 



5.2.4 

Diagnosis and Differential Diagnosis 

There are no specific laboratory tests for dermographic urticaria. The dia- 
gnosis is made simply by testing for the presence of dermographism. This is 
done by applying sheering forces, e.g. via firm linear stroking with a tongue 
depressor or the closed end of a ballpoint pen over the upper back. The dia- 
gnosis is made as follows, depending on the type of reaction: 

1 . Localized erythema and whealing extending over the area of stroking within 
seconds to minutes, with associated itching: dermographic urticaria (Fig. 5.2) 

2. Appearance of localized erythema and whealing not extending over the 
area of stroking, within 5-10 minutes, without associated itching: urti- 
carial dermographism 

3. Development of deep, linear, persisting whealing with mild or no erythema, 
mostly with associated burning or pain, within 1-4 hours after elicitation: 
delayed urticarial dermographism! dermographic urticaria 

4. Appearance of localized erythema and multiple pin-point size wheals with- 
in 5-10 minutes after stroking: cholinergic urticarial dermographism 
(Fig. 5.3). When this type of reaction is intense, with associated itching and 
possibly confluent lesions (peau d’orange), it should be designated cholin- 
ergic dermographic urticaria. 

Delayed urticarial dermographism can be associated with ordinary urticarial 
dermographism, in which case the rapidly developing wheals disappear after 
20-30 minutes, to reappear after 1-2 hours at the same sites, with deeper 
swellings that persist over many hours. The initial reaction can however also be 
only an erythema, with the whealing reaction occurring only 1-4 hours later. 
These delayed reactions are easily missed unless they are specifically looked for. 

Dermographic urticaria and urticarial dermographism as well as delayed 
urticarial dermographism must be differentiated from delayed pressure urti- 
caria which is elicited by resting rather than shearing forces. This distinction 
is important because delayed pressure urticaria differs from dermographic 
reactions in terms of pathogenesis, clinical manifestation and therapy (see 
below). 
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Fig. 5.2. Lesions of dermographic urticaria, with redness and itching appearing 1 minute 
after application of linear pressure with a dermographometer 




Fig. 5.3. Cholinergic dermographic urticaria in a patient with associated cholinergic urti- 
caria. Instead of the usual linear wheal, pin-point size wheals with surrounding erythema 
and associated itching have developed in this patient during testing for dermographism 
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5.2.5 

Associated Symptoms and/or Diseases 

The causes of dermographic urticaria and urticarial dermographism are 
largely unknown. Some subjects with simple urticarial dermographism seem 
to be constitutionally predisposed to these exaggerated reactions. In others, 
penicillin and other drugs seem to initiate such overreactivity which can then 
persist for many months after cessation of treatment. Furthermore, the condi- 
tion seems to occur frequently in association with parasitosis, during preg- 
nancy and at sites of previous contact dermatitis or insect stings, or in tattoos 
(see Table 5.4). 



5.2.6 

Therapy 

Simple urticarial dermographism generally requires no treatment. With the 
other types of urticarial dermographism, associated diseases (Table 5.4) must 
be ruled out or treated. Patients must be instructed to avoid eliciting stimuli 
like tight clothes, certain drugs (penicillin, aspirin, lidocaine, famotidine), 
rigorous showering or any stimulus that elicits or activates itching, including 
stress (Schafer 1995). 

Non-sedating antihistamines (HI -blockers like cetirizine, terfenadine, 
loratadine) generally suffice to control the symptoms (Cap et al. 1985). At night, 
higher than usual doses of these drugs or the potent sedating HI -blocker 
hydroxyzine may be used in patients with severe pruritus (Breathnach et 
al. 1983). 

In cooperative patients, a low-pseudoallergen diet (see Appendix D) can be 
tried for about 4-6 weeks since it occasionally induces remissions, although at 
a far lower rate than in chronic urticaria (own unpublished results). 



Table 5.4. Associated symptoms and/or diseases in dermographic conditions. UD: urticarial 
dermographism 



Dermographic urticaria Simple UD Delayed UD/ Cholinergic UD/ 

dermographic dermographic 

urticaria urticaria 



Acute urticaria Constitutional Pressure urticaria Cholinergic urticaria 

Chronic urticaria After drugs Chronic urticaria Aquagenic urticaria 

Mastocytosis Chronic urticaria 

Parasitosis 
Pressure urticaria 
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5.3 

Delayed Pressure Urticaria 

S. Kruger-Krasagakes and B.M. Henz 



5.3.1 

Definition 

Patients with this type of physical urticaria develop typical lesions (see below) 
particularly at skin areas that are exposed to high pressure, e.g. palms and 
soles, the buttocks, the upper back and rarely also the face. After application of 
pressure, wheals or deep painful swellings develop after a latency of 4 - 8 hours 
(range 0.5-10 hours) and persist for 30 ± 8 hours (range 8-48 hours). In 
recent years, the possible existence of immediate type pressure urticaria is also 
being discussed (wheals within 5-10 minutes after application of static pres- 
sure). This entity must be differentiated from dermographic urticaria, with 
whealing appearing after application of shearing forces. 



5.3.2 

Epidemiology 

The frequency of pressure urticaria among patients with chronic urticaria 
ranges from 2-35%, depending on the investigator and the method for 
evaluation (Barlow et al. 1993). Males (65-80%) and persons of young to 
medium age groups are preferentially affected. The mean age at onset of the 
disease is about 30 years (range 5-63 years), the mean duration 6-9 years 
(range 1-40 years). Pressure urticaria becomes particularly evident in pa- 
tients employed in jobs requiring heavy physical work, and 1 1 % of patients are 
severely disabled in their daily physical activities (Dover et al. 1988; Sussman 
et al. 1982; Czarnetzki et al. 1984). 



5.3.3 

Clinical Manifestations 

Local manifestations: The individual lesions in pressure urticaria present as 
erythematous, deep swellings (Fig. 5.4), at times with a central pallor. The size 
of the lesions fits exactly the area of application of pressure. Due to the deep 
swelling, one can accentuate the peau d’orange appearance of the lesion by 
squeezing the wheal between thumb and index finger (Fig. 5.5). The skin is 
warm over the site of the swelling. Most patients experience itching before the 
whealing appears, but some also report pain, burning or stinging. When the 
swellings involve joints or muscles, the patients often experience marked pain. 
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Fig. 5.4. Swelling and redness at pressure sites due to shoes in a patient with delayed pres- 
sure urticaria. The soles of the feet were swollen as well 




Fig. 5.5. Deep swelling and redness at the site of pressure testing (1800 g, 10 min) on the 
back of a patient with delayed pressure urticaria. The swelling developed only 6 hours after 
testing. The typical orange peal phenomenon is evident by application of lateral pressure 
to the wheal 
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Systemic manifestations: About 50% of patients with pressure urticaria 
complain about additional extracutaneous symptoms such as shivering, fever, 
dizziness, arthralgias, increased perspiration, nausea, headache, shortness of 
breath or tiredness. Some patients observe a correlation between the intensity 
of the symptoms and physical or psychic stress. 



5.3.4 

Associated Diseases 

Other types of urticaria have been reported in from 25-94% of patients with 
pressure urticaria. More than 50% have an associated delayed dermographic 
urticaria, i.e. patients develop redness and whealing at sites where urticarial 
dermographism was elicited 2-4 hours earlier (Dover et al. 1988). Whealing of 
the so-called delayed urticarial dermographism can persist for more than 
8 hours. Patients with pressure urticaria have a slightly increased frequency of 
atopic diseases in their own and the family history. Some investigators also 
describe an increased number of positive prick test reactions but interpret 
these as mostly false positive due to associated urticarial dermographism 
(Czarnetzki et al. 1987). An increased incidence of aspirin intolerance is found 
by some investigators (Dover et al. 1988). 



5.3.5 

Diagnosis 

The diagnosis of pressure urticaria can be made solely on the basis of a good 
medical history. Particular attention must be paid to the distribution of the 
lesions, their time of appearance several hours after application of pressure, 
and the shape of the wheals. The frequently associated other types of urticaria 
with a different time course and distribution of the wheals must be consider- 
ed. Differentiation of the different types of urticaria can only be made by 
specific questioning in patients who observe themselves well. The presence of 
the typical deep whealing at the sites of predilection (see Section 5.5.3) and 
physical examination supports the diagnosis which requires confirmation by 
reproduction of the lesions. For this purpose, Illig and Kunick (1969) built a 
special instrument that allows for the application of different weights for 
variable times on the back of a patient. A simple alternative consists in apply- 
ing weights from 3- 10 kg with a broad belt over the shoulder or the upper 
thigh, with the patient in a sitting position and perhaps even a glass sphere 
(marble) placed below the weighted cuff to increase and localize the pressure 
stimulus ( Warin 1987). The weights should remain in place for 10 - 30 minutes, 
and possible changes of the skin at the site of application should be recorded 
immediately after removal of the weights as well as 4, 6, 8 and possibly also 
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24 hours thereafter. Concomitantly, the patient’s back should be scratched with 
a dermographometer or a similar device in order not to overlook the co- 
existence of delayed urticarial dermographism. 

In case of negative test results in a patient with a positive history, testing 
should be repeated at different skin areas at 48 hour intervals since patients 
with proven pressure urticaria fail to have regularly positive test results. In 
some patients, pressure tests are e.g. only positive on the shoulder but not on 
the back. Pressure urticaria often also has a fluctuating course which coincides 
with the activity of a simultaneously existing chronic urticaria (Estes and 
Young 1981). Thus, the major reasons for false negative pressure tests are: 

• a refractory test site because of a recent application of pressure during 
normal life 

• fluctuations in the sensitivity of the skin 

• immunosuppressive treatment, e. g. with corticosteroids 

• insufficient testing: weights are too low or the time of application is too 
short 

Laboratory findings and histological examinations can add further support to 
the clinical diagnosis. Most of the changes are however not disease specific. 
Thus, 70% of all pressure urticaria patients have a mild to moderately raised 
ESR, and leukocytosis occurs in 20-53%, without correlation to disease 
activity. Serum enzymes, immunoglobulins, complement levels. Cl INH, 
a 2 -macroglobulin and ai -antitrypsin are normal. On histology of lesional 
biopsies, an inflammatory infiltrate consisting of eosinophils, neutrophils, 
T-lymphocytes and activated macrophages is particularly prominent around 
appendages in the deep dermis and can also extend into the subcutis. Mast cell 
numbers are increased, even in normal skin. In contrast to other types of urti- 
caria, there is no expression of the cytokine MIF, and immunoglobulin or com- 
plement deposits are not detectable on immunofluorescence (Czarnetzki et al. 
1984, 1989). Fibrin deposits have been found by some investigators, but not by 
others. The histological findings suggest a cell-mediated immune reaction 
against an as yet unknown antigen. 

5.3.6 

Differential Diagnosis 

The deep swellings of the lesions can mimic erysipelas or angioedema. Super- 
ficial, itching urticarial lesions at sites such as the belt region can be part of 
acute or chronic urticaria. These lesions which were not provoked by pressure 
can be interpreted as a Kobner-phenomenon. 
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5.3.7 

Therapy 

Of all types of urticaria, pressure urticaria is most difficult to treat. Classical 
oral or intravenous antihistamines are ineffective. An improvement on high 
doses of cetirizine (> 30 mg/d), which was found to be effective in Greek 
patients (Kontou-Fili et al. 1991) could not be confirmed by us and others 
(unpublished and personal communication. Prof. Greaves, London). The bene- 
ficial effect of cetirizine in Greek patients was atributed to its inhibitory effect 
on eosinophils. 

Corticosteroids induce a reproducible improvement in all patients with 
pressure urticaria. Because of the chronicity of the disease and the potential 
adverse effects, this treatment is, however, indicated only in case of serious 
problems in daily life and at work. A maintenance dose below the Cushing level 
should be aimed at, with minimal adverse events. Individual local lesions can 
also be reduced in size by the application of potent topical steroids. 

Dapsone, at a dose of 50-100 mg/d, can totally control symptoms in some 
patients and is worth a trial. Lesions reappear however after cessation of 
treatment. Sulfazalazine has similarly been reported to be successful in 
two patients (starting dose 500 mg/d, with weekly increments to 4 g/d, then 
weaning to a maintenance dose of 2 g/d) (Engler et al. 1995). Oral di- 
sodiumcromoglycate, danazole, colchicine, ketotifen, cimetidine, propanolol 
or combinations of these drugs are in contrast ineffective, and non-steroidal 
antiphlogistics (indomethacin, aspirin) have only a minor effect, although 
they can reduce the pain in already existing lesions (Schafer 1995). Elimination 
of specific food allergens identified by a positive delayed skin test caused 
remission in a group of patients managed by Davis et al. (1986). These findings 
could however not be reproduced in our patient group (Czarnetzki et al. 1987), 
although a low-pseudoallergen diet has been found by us to be effective in one 
patient (unpublished), and Rajka and More (1985) have reported a strict diet 
to be beneficial in two of their patients. Avoidance of provocation of the 
lesions remains the most important therapeutic measure. Reduction of the 
intensity of pressure is also helpful. Patients can be told that local pressure can 
be reduced by application of weights over a larger area, for example by 
choosing broad belts for their bags. Cushioning can also reduce pressure, for 
example in shoes. In case of severe symptomatology that cannot be reduced 
by these measures, patients may be forced to change their job. 




Physical Urticaria 



69 



5.4 

Cold Urticaria 

A. Moller and B.M. Henz 



5.4.1 

Definition and Classification 

Cold urticaria is defined as an urticarial reaction or angioedema on exposure 
to the cold. Lesions can be provoked through contact with firm cold bodies, 
cold fluid or cold air with a chilling effect of the skin and a sometimes lowe- 
ring of the central body temperature. In 96% of patients with cold urticaria, 
the disease is idiopathic. However, compared to other forms of physical 
urticaria, it occurs more often secondarily, i.e. together with infectious, 
neoplastic or immunologic diseases. In these cases, abnormal body proteins 
altered by cold temperatures most likely act as antigens. There are several 
other, very rare types of cold urticaria. Familial delayed cold urticaria is very 
rare and is transmitted by autosomal dominant inheritance. Systemic familial 
cold urticaria, of which about a dozen families have been described until now, 
manifests itself as a maculopapular rush on response to cold wind and not as 
urticaria so that this disease is a misnomer and should not be confused with 
cold urticaria. 

Cold urticaria is classified on the basis of the eliciting stimuli and the type of 
reaction 

I. Reactions to cold with positive local tests 

1. Immediate cold urticaria 

2. Delayed cold urticaria 

3. Cold-dependent dermographic urticaria 

4. Localized cold urticaria 

5. Localized reflex cold urticaria 

6. Perifollicular cold urticaria 

7. Familial delayed cold urticaria 

II. Cold urticaria with only generalized responses 

1. Cold wind and air urticaria 

2. Cholinergic cold urticaria 

Another classification is base on the severity of symptoms (Wanderer 1995): 

Type I - localized urticaria and angioedema 

Type II - systemic reactions with hypotensive symptoms 

Type III - severe systemic reactions with fainting, disorientation and shock 
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5.4.2 

Epidemiology 

Among physical urticarias, the frequency of cold urticaria varies between 
5.2-33.8%, with a higher incidence in cold climates. The incidence in women 
is twice that of men. The peak age incidence is between 20 and 30 years and the 
mean age of onset between 18 to 25 years (range 3 months to 74 years). The 
mean duration of the disease is 4.2 years, with improvement or remission in 
50% of patients within 5 years (Henquet et al. 1992, Moller et al. 1996). In pa- 
tients with secondary cold urticaria, the mean age of onset is higher (49 years) 
(Wanderer 1995). 

Patients with cold urticaria come to see a physician only when the symp- 
toms are incapacitating. For this reason, the disease is diagnosed more 
frequently during the cold season and in cold climates. There are, however, 
also reports on its occurrence in tropical regions since it is not the absolute 
temperature but rather changes in temperature that provoke the symptoms. 
Occasionally, cold urticaria is diagnosed accidentally in patients suspected to 
suffer from chronic urticaria. 



5.4.3 

Clinical Manifestations 
Cutaneous Reactions 

Lesions of cold urticaria are provoked by direct contact of the skin or the 
mucous membranes with cold objects, cold water or ice, cold air, cold wind 
or cold solid food and beverages. Cold temperatures developing because of 
evaporation, even after sweating, can also provoke symptoms. Lesions can be 
either limited exactly to the site of contact or generalized, and they often 
appear only a few minutes after cold exposure on rewarming. 

The initial changes on the skin present as redness, followed by a rapidly deve- 
loping whealing reaction, with surrounding erythema (Fig. 5.6) and associated 
mild to moderate itching. During bathing in cold water or after leaving the water, 
extensive diffuse erythema and edema, also with confluent lesions, can develop 
over large areas of the body. Often, the large edematous areas are studded with 
small wheals, as frequently also observed in heat urticaria (Fig. 5.7). In severe 
cases, the oral mucous membranes and the tongue can be involved as well. With 
reactions to cold air, lesions appear mostly at the time of shivering. In general, 
lesions develop more rapidly, the lower the eliciting temperature, and they dis- 
appear slowly within 30 minutes to one hour, maximally after 3 hours. 

In about 80% of patients, residual mild purpura can be observed at sites of 
most intense involvement. This purpura can at times be severe and extensive. 
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Fig. 5.6. Wheal with associated reflex erythema after testing with an ice-cube test 



with subsequent ulceration. Angioedemas are observed in 73% of patients in 
association with whealing. 

In contrast to immediate cold urticaria where wheals appear within a few 
minutes after cold exposure in the area of contact, with disappearance after 
3 hours, lesions of delayed cold urticaria appear after a latency of 3 to maxi- 
mally 24 hours after cold exposure and can persist over many hours. 

In cold induced dermographic urticaria, small wheals appear in skin ex- 
posed to the cold only on additional mechanical irritation such as scratching 
or rubbing. Localized cold urticaria can only be elicited in certain skin areas. 
In cold reflex urticaria, small transient, but also larger wheals develop only in 
the vicinity of the area of contact. Follicular cold urticaria is a rare, recently 
described subtype of cold urticaria, with wheals appearing at sites of cold 
contact in a perifollicular distribution. In autosomal-dominant delayed 
familial cold urticaria, deep red swellings appear only after 9- 18 h at sites of 
contact, without previous early reactions. 

After local elicitation of cold urticaria, wheals and swellings can also spread 
over the entire skin whereas in patients who react only to cold air when sitting 
in cold rooms, or to cold wind, lesions are generalized. Similarly, in cholinergic 
cold urticaria, wheals and swellings extend over the entire body. Cholinergic 
cold urticaria develops after physical strain in the cold and is characterized by 
small, transient wheals. 
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Systemic Manifestations 

In all types of cold urticaria, very sensitive patients can develop systemic reac- 
tions even on mild to moderate exposure to cold temperatures. This holds 
also for less sensitive patients on extensive exposure. Symptoms include 
headaches, chills, dizziness, tachycardia, abdominal pain, nausea, vomiting, 
diarrhea, peptic ulcers, muscle pain, shortness of breath and unconsciousness. 
Even on moderate exposure to the cold, increases in gastric acid have been 
measured. CNS disturbances are also possible, including dysregulation of 
body temperature, changed eating habits, anxiety and depression. 



5.4.4 

Associated Diseases 

Cold urticaria can be idiopathic or the primary manifestation of numerous 
associated diseases (see below). In all cases, abnormal serum proteins prob- 
ably play a pathogenetic role. 

Diseases associated with cold urticaria 

I. Immediate type reactions 

1. Urticaria 

a) Dermographic urticaria 

b) Cholinergic urticaria 

c) Heat urticaria 

d) Aquagenic urticaria 

e) Solar urticaria 

2. Food allergies 

3. Exercise-induced asthma 

4. Insect stings 

5. Nettle venoms 

II. Infectious diseases 

1. Syphilis, borreliosis 

2. Measles 

3. Varicella 

4. Hepatitis 

5. Infectious mononucleosis 

6. HIV-infection 

III. Diseases with abnormal serum proteins 
1. Cryoglobulinemia 

a) Primary 

b) Secondary to chronic lymphatic leukemia, myeloma, malignant 
lymphoma, angioimmunoblastic lymphadenopathy, Waldenstrom’s 
disease 
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2. Cryofibrinogenemia 

associated with connective tissue diseases, hematological diseases, 
neoplasia 

3. Cold hemolysins 

associated with late syphilis and congenital syphilis 

4. C2- and C 4-defects 

Secondary cold urticaria is often seen in viral or bacterial infections. It 
remains unclear whether these associated infections play a role in the trigger- 
ing and/or also the maintenance of the disease. Since 20-50% of patients 
with idiopathic cold urticaria respond to antibiotics (Moller et al. 1996), infec- 
tions with spirochetes like syphilis or borreliosis as well as so far unrecognized 
bacterial infections maybe involved in the pathogenesis of the disease. Signifi- 
cantly increased antibody titers against different viruses also suggest a patho- 
genetic role of viral infections in cold urticaria (Doeglas 1975). Measles, 
varicella, hepatitis, infectious mononucleosis and HIV-infections have been 
found to be associated with cold urticaria so far (Tyson and Czavny 1981; 
Lemanske and Bush 1982; Lin and Schwartz 1993). Non-infectious patho- 
mechanisms may also be involved since cold urticaria has been observed 
after insect stings or exposure to other animal venoms, in association with 
food allergies, exercise-induced asthma or other types of urticaria (Herd and 
Merk 1994). 

Drugs like griseofulvin, oral contraceptives and penicillin, have in rare pa- 
tients also been suspected as causative factors (Wanderer 1995). 

The association of atopy is 40% in North America (DeLaus and Winkel- 
mann 1973), whereas it was found to be the same as in the normal population 
in the Netherlands (Doeglas 1975) and India (Pasricha and Nayyar 1975). In a 
larger study conducted by the authors in Berlin, the frequency of atopy (46%) 
was clearly above that of the normal population (Moller et al. 1995). 

Secondary acquired cold urticaria is often associated with primary or 
secondary cryoglobulinemia. Cryoglobulins can be demonstrated in 20% of 
patients with cold urticaria, although the incidence of cold urticaria in cryo- 
globulinemia is very low (Houser et al. 1970). Cold urticaria can precede the 
diagnosis of cryoglobulinemia or myeloma by many years, and the disease 
can disappear after reduction of cryoglobulin levels during chemotherapy. 
Cutaneous manifestations in association with cryoglobulinemia are observed 
only when titers rise above 500 mg/dl, and purpura is observed in these 
cases more frequently than in ordinary cold urticaria. Besides cold urticaria, 
Raynaud-phenomenon, hyperpigmentation, papillomatosis and hyperkera- 
tosis are frequently associated symptoms. The majority of cryoglobulins are of 
the IgG-class, although mixed types with IgA-IgG- or IgG-IgM-cryoglobulins 
have also been described. A causative role for cryoglobulinemia in cold urti- 
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caria has been observed in patients with connective tissue diseases, with 
diseases of the hematopoetic system and with neoplasia. 



5.4.5 

Diagnosis 

When cold urticaria is suspected by history, diagnosis should be confirmed in 
2 steps: 

1. provocation testing to confirm the diagnosis and 

2. clinical and laboratory examinations to rule out secondary cold urticaria 

Diagnosis of Cold Urticaria 

I. Provocation tests: 

1. Ice cube test 

2. Cold arm bath 

3. Cold bath in a tub 

4. Cold air or cold wind test 

II. Further examinations: 

1. Serologic tests for syphilis, borreliosis, Epstein-Barr- virus, HIV 

2. Serum cryoproteins 

3. Exclusion of SEE, hematologic and lymphatic diseases, tumors 

4. Omission of suspicious drugs 

Provocation Testing 

Several authors recommend spraying of the skin with ethyl chloride as a 
screening test in the office. More reliable and specific as well as generally more 
used and also very simple is the ice cube test Pieces of ice suspended in cold 
water are placed into a plastic bag, a mug or a copper cylinder and left on the 
lower arm for 3 - 5 minutes. In milder cold urticaria, exposure may have to be 
extended to 10 or even 20 minutes. According to Neittanmaki (1985), reactions 
occur in 76% of patients after 10 and in 100% after 20 minutes. The test is 
positive when a wheal or angioedema develop on rewarming of the skin. 

The determination of the minimum time until induction of whealing 
{cold stimulation time) can be useful for following the course of the disease 
and the effect of therapy. Exposure tests are e.g. started with 10 minutes 
and subsequent shorter times of exposure at different sites of the skin until 
an exposure time is reached at which no more whealing is observed. On ex- 
tended cold contact exposure, one has to be careful not to induce cold 
injury which can mimic a positive reaction since cutaneous edema may occur 
as well. 
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A copper cylinder with a built-in thermostat to maintain the temperature 
allows for a more refined testing for cold urticaria. This instrument has the 
further advantage that only a small area of the skin is exposed and that several 
temperatures can be tested simultaneously. 

In all these test methods, the plastic bag or the copper cylinder protects the 
skin from direct contact with ice and water and allows thus for the distinction 
of cold urticaria from aquagenic urticaria. One must however watch for water 
of condensation on the outer surface of the test instruments, particularly at a 
high relative humidity. 

When the ice cube and the copper cylinder tests are negative, a cold water 
test should be performed. It is conducted by placing the patient’s arm for up to 
15 minutes in a water bath of 8- 10°C. In case this test is also negative, it can 
be repeated at 21 °C, since some patients react only at these higher tempera- 
ture. If it is again negative, a cool bath in a tub should be done. During all these 
tests, the patient should be watched since massive histamine release might 
result, with ensueing anaphylactic shock. An advantage of the arm test is the 
possibility of placing a tourniquet on the exposed extremity, thus allowing for 
a limitation of systemic reactions. The disadvantage of all tests with water is 
the inability to differentiate reactions due to aquagenic urticaria. 

When the ice cube as well as the cold water tests are negative, as is possible 
in generalized cold urticaria, a cold air or cold wind test should be done. It is 
conducted by having the patient sit in a cold room at 4°C with only light 
clothing. Generalized urticaria develops typically when the patient starts 
shivering. If a cold room is not available and if the individual is particularly 
sensitive, provocation is also possible on exposure to a cold draft, a cold 
ventilator or a cold hair dryer. 

The relative value of the different test procedures is difficult to ascertain 
from the literature since in most studies, only one of the test types was used. 
Since in individual patients, only one of the methods may give positive results, 
one should be familiar with all different test possibilities. 

Further Examinations 

Besides cold tests, the following laboratory examinations should be done 
routinely in all patients with cold urticaria: Serology for syphilis, borreliosis, 
HIV- and Epstein-Barr- viral infections, tests to rule out SLE, as well as deter- 
minations of cryoglobulins, cold agglutinins, cryofibrinogens and cryohemo- 
lysins. Hematologic or lymphatic diseases should be excluded by clinical and 
laboratory examinations. In case of suspected drug-induced cold urticaria, the 
particular drug should be omitted or substituted. 
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5.4.6 

Differential Diagnosis 

Other types of urticaria (see below) can usually be excluded by a careful 
history, with questioning regarding the appearance of the wheals, their 
temporal evolution and the specific elicitors. If a patient has observed for 
example that his urticaria develops in association with bathing, he should be 
asked whether the wheals develop while swimming in cold water or only after 
drying with a towel. In the latter case, one must consider the diagnosis of 
dermographic urticaria or even vibratory angioedema. Aquagenic urticaria 
should be ruled out on further questioning regarding the size of the wheal and 
the elicitation under different circumstances like a warm shower. 

Pruritus or prurigo hiemalis (cold itch) is seen preferentially in men during the 
cold season. Patients typically develop itching on the extremities on rewarm- 
ing after cold exposure, without visible skin changes. Cold tests are negative, 
but the symptoms are reproducible when the natural circumstances of their 
elicitation are imitated. Two rare and unusual reactions are cold erythema 
which is associated with itching but no whealing, and cold pruritus which 
shows no skin changes initially but may present as papules after rewarming. 
Both conditions are probably abortive types of cold urticaria. 

Differential Diagnosis of Cold Urticaria 

1. Other types of urticaria like 

a) Dermographic urticaria 

b) Vibratory angioedema 

c) Aquagenic urticaria 

2. Abortive forms of cold urticaria like 

a) Pruritus (prurigo) hiemalis 

b) Cold erythema 

c) Cold pruritus 

3. Cold panniculitis 

Cold panniculitis may be mistaken for delayed cold urticaria because of its 
clinical appearance. The disease occurs most often in children, but also in 
young or older adults. Lesions appear 6 - 72 h after cold contact and present as 
painful deep swellings which resolve with a mild residual hyperpigmentation. 
Fat necrosis has also been observed. Cold panniculitis cannot be differen- 
tiated from delayed cold urticaria clinically, but on biopsy, it shows a lym- 
phohistiocytic infiltrate in the deep fat, with scattered eosinophils. In cold 
urticaria, the upper and mid dermis are primarily involved instead. 
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5.4.7 

Therapy 

The most important aspect of treatment (see below) is a diligent education of 
patients or their parents regarding avoidance of potentially life-threatening 
situations during ingestion of ice-cream, the intake of cold beverages or a jump 
into cold water. Patients reacting within 3 minutes on cold testing are parti- 
cularly in danger, although even patients with a negative cold water test have 
supposedly suffered severe systemic anaphylactic reactions during bathing. 

Therapy of Cold Urticaria 

1. Patient education 

2. Therapy of underlying diseases (trial with antibiotics) 

3. Avoidance of cold exposure 

4. Symptomatic therapy with Hi-antihistamines 

5. Stanozolol/danazole 

6. Sulfones or dapsone 

7. j82-Sympathomimetics and aminophylline 

8. Induction of cold tolerance 

9. Omission of suspected drugs 

Special precautionary measures must be undertaken when the patient needs 
surgery. The temperature of the operating room may have to be increased 
and intravenous infusions prewarmed to 37 °C. In addition, patients should be 
pretreated with Hr and H2-blockers. 

Highly sensitive patients should always carry a kit with them, containing 
adrenalin and steroid tablets for self-treatment. 

Since up to 50% of patients respond to a two week treatment with penicillin, 
this treatment should be tried in each case. After we had observed remission 
in a patient with penicillin allergy and increased borreliosis titers after tetracy- 
cline treatment, we have used tetracyclines in further patients and have ob- 
trained a similar response rate as with penicillin (Moller et al. 1996). In patients 
with secondary cold urticaria, the basic underlying disease must first be treated, 
and if the diagnosis is correct, cold urticaria should resolve soon thereafter. 

Hi-antihistamines can be used to decrease the symptomatology in patients 
with cold urticaria. In clinical studies, patients have responded very differently 
to the diverse preparations. In tlie older literature, the treatment of choice was 
cyproheptadine, a potent Hi-blocker and serotonin antagonist with additional 
mild anticholinergic effects (Sigler et al. 1980). This preferential efficacy could 
not be supported with newer studies (Haustein and Kirchhoff 1984). Ketotifen 
which was similarly recommended has additional problems with weight 
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gain (Haustein and Kirchhoff 1984). In a comparative study of the very 
potent Hi-blocker doxepin (30 mg/d) and hydroxyzine (40 mg/d) with cinna- 
rizine (30 mg/d), all 3 drugs were equally effective and better than placebo 
(Neittanmaki et al. 1984). Moderate to good responses have also been observed 
with the newer non-sedating Hi-antihistamines (Villas-Martinez et al. 1992). 
Oral disodium cromoglycate is however not effective, probably because of 
insufficient absorption (Haustein and Kirchhoff 1984). The combination of 
Hi and H 2 -blockers is not superior to Hi-blockers alone. 

In patients with severe involvement who fail to respond sufficiently to 
Hi -antihistamines, a trial with sulfones like dapsone may be worthwhile. 
Ormerod et al. (1993) also reported an improvement of familial cold urticaria 
after treatment with stanozolol. Short-time treatment with moderate doses of 
corticosteroids (20-25 mg for 1 - 5 days) suppresses symptoms only partially 
(Kobza-Black et al. 1981). Interferon a (3 x 3 million units/week) caused no 
improvement in one of our patients after a 6 weeks treatment (unpublished). 
Recently, good results have been reported with a combination of ^-sympatho- 
mimetic and aminophyllin-containing drugs (Husz et al. 1994). If the patient 
is highly motivated and cooperative, the refractory period after cold exposure 
which may last for several days can be put to good use (Henquet et al. 1992). 
Induction of cold tolerance must be done in hospitalized patients and with 
concomitant antihistamine treatment. The patient is exposed several times 
daily to cold water, increasing each time the exposed body surfaces and the 
duration of exposure as well as gradually decreasing the temperature, until the 
patient tolerates one or two cold showers or a full bath per day. Initial tempe- 
ratures should be 5 °C above the highest temperature determined by provoca- 
tions during skin testing. Despite great care, anaphylactic symptoms can 
develop repeatedly during the phase of induction so that the patient needs to 
be constantly observed during the exposures. If he fails to maintain treatment 
on a daily or alternative day basis, cold tolerance is lost and reexposure can 
lead to dangerous anaphylactic reactions. The patient should be warned 
accordingly. In our own experience and as also reported in the literature 
(Wanderer 1995), no patient maintains this therapy over an extended period 
of time because it proves to be difficult in daily life, and it is also disagreeable. 




Physical Urticaria 



79 



5.5 

Heat Contact Urticaria 

B. Cremer and B.M. Henz 



5.5.1 

Definition and Causes 

Heat urticaria is elicited after direct contact of the skin with warm or hot objects. 
Eliciting factors are all stimulants which induce a feeling of warmth on the skin. 



5.5.2 

General Aspects 

Heat urticaria is extremely rare. Since Duke’s first description (1924), slightly 
more than 20 cases have been reported in the literature. One must nevertheless 
assume that further unpublished cases must exist or that the diagnosis of heat 
urticaria is often missed. 

Hereditary delayed heat urticaria is even more rare and was mainly report- 
ed in young adult women. 



5.5.3 

Clinical Manifestations 

Wheals develop within 3-5 minutes, rarely only after 10 minutes, after local 
exposure of the skin to heat. In patients with hereditary disease and in the 
first patient described by Duke, wheals developed only after a delay of 60-90 
minutes. Erythema and wheals are restricted to the area of contact. Wheals 
may be small or large and confluent (Fig. 5.7). 

Skin lesions generally last for one hour, but they can persist in individual 
cases for 6-10 hours or even for several days. In some patients, induration 
rather than the typical whealing reaction is observed. Lesions are generally 
associated with an intense local itch and burning, although dysesthesias are 
observed as well. The eliciting temperature can range from 38 - 56 °C. Affected 
areas may be refractory for from 24 hours up to 3 weeks. Symptoms of heat 
urticaria are particularly evident during the warm season. Systemic reactions 
like tiredness, headache, dizziness, nausea, diarrhea and even unconsciousness 
are observed only on extensive involvement. 

5.5.4 

Associated Diseases 



There is a relatively high frequency of atopy, particularly allergic rhinitis, in the 
patients and their families (42%). A causal relationship is however unlikely. In 
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Fig. 5.7. Redness and diffuse swelling of the lower arm, with pinhead size wheals in a pa- 
tient with heat urticaria after a warm arm bath 



the literature, the association with urticarial dermographism, cold urticaria, 
solar urticaria and aspirin intolerance has been observed in one patient each 
(Wise et al. 1978, Tennenbaum and Lowney 1973, Willis and Epstein 1974, 
unpublished own patient). 



5.5.5 

Diagnosis 

Local heat should be applied to the skin for about 3-5 minutes, possibly even 
10 minutes, by submerging the arm in a warm bath (Fig. 5.7) or by applying 
a metal cylinder fQled with warm water on the inner part of the lower arm. The 
eliciting temperature is usually 38-41 °C, although some patients respond 
only at higher temperatures (up to 56 “C). In case delayed reactions are sus- 
pected by history, test sites shoixld be checked again after 2-4 hours. Routine 
laboratory examinations or immunological laboratory tests are usually 
negative. 



5.5.6 

Differential Diagnosis 

Heat urticaria must be differentiated from solar urticaria and cholinergic urti- 
caria (heat reflex urticaria) (for diagnosis, see Sections 5.6.3 or 6.5). 
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5.5.7 

Prognosis 

Heat urticaria can persist for many years. One 48 year old female patient suffered, 
for example, from the disease since late childhood (Michaelsson and Ros 1971). 
There are no reports on spontaneous remissions in the literature so that a clear 
statement regarding the duration of the disease can not be made. Patients are 
variably bothered by the disease, their life expectancy is however unchanged. 



5.5.8 

Therapy 

Treatment with antihistamines is worthwhile since the disease is mast cell 
dependent in about half of the patients. In the other patients, the complement 
system seems to play a major pathogenetic role so that a treatment trial with 
antiinflammatory drugs (chloroquine, dapsone) is worthwhile. 

As with cold urticaria, a hardening or desensitization after increasing ex- 
posure regarding duration, body surface and temperature can be successful 
(Eichelberg 1988). 



5.6 

Solar Urticaria 

T. Rosenbach and B.M. Henz 



5.6.1 

General Aspects 

Solar urticaria can be elicited by ultraviolet waves with wave lengths ranging 
between 280-760 nm. Reactions to exposure with infrared light should be 
excluded and classified instead with heat urticaria. Solar urticaria is very 
rare, although the recently described localized form seems more frequent 
(Reinauer et al. 1993). Women are more frequently affected, and the disease 
usually starts within the second to fourth decade of life. There is no increased 
incidence of allergic diseases and no known familial association. Causes for 
the development of this type of urticaria are unknown although there are 
indications for a possible pathogenetic involvement of serum factors which 
act as photoallergens after UV-irradiation (Holzle and Hadshiew 1996). 
Similar skin lesions as in solar urticaria can also occur in porphyria, SLE or in 
association with drug reactions. An association with other diseases has been 
reported for cystic fibrosis, dermographic, heat, delayed pressure and cold 
urticaria (Holzle and Hadshiew 1996, Laufer and Laufer 1983, Horio and 
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Fujigaki 1988, Kojima et al. 1986). In individual patients, the urticaria can often 
be attributed to specific wavelength regions (UVB, UVA, visible light). 

Classification of Solar Urticaria 

1. Idiopathic: 

UVB (280-320 nm) 

UVA (320-400 nm) 

Visible light (400 - 760 nm) 

2. Secondary to: 

Porphyria (erythropoetic protoporphyria or prophyria cutanea tarda) 

SLE 

Drug reactions 



5.6.2 

Clinical Manifestations 

Local. Diffuse erythema and wheals, often associated with reflex erythema, 
develop very rapidly after appropriate exposure (Fig. 5.8). The latency period 
lasts usually 30 seconds to 3 minutes, and delayed reactions after 20 minutes 
are extremely rare. Lesions are strictly limited to the exposed skin areas 
(Fig. 5.8), and if the dose of irradiation is low, they may merely present as 
diffuse erythema. Whealing and erythema are usually associated with itching, 
although stinging and burning are also noted. Wheals usually resolve after 




Fig. 5.8. Small irregular wheals in a patient with solar urticaria after low-dose UV-exposure 
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15-30 minutes and disappear entirely after 1 h, whereas erythema can persist 
for up to 3 hours. Areas of the body constantly exposed to light like the face 
and the hands are usually not involved whereas the opposite holds for poly- 
morphous light reactions. Lesions typically appear during the first sunny days 
in spring when the skin has not yet been hardened against light. 

Systemic Involvement, Generalized symptoms develop only when large areas of 
the body are involved. They include malaise, headaches and even anaphylactic 
shock. The mean duration of disease is 7 years among the published cases, 
although one patient had persistence of the disease for 48 years (Ive et al. 1965). 

5.6.3 

Diagnosis 

Routine laboratory tests are all within normal limits. On histology, only a scanty 
inflammatory infiltrate is seen around the vessels, a picture that is not helpful for 
diagnosis. 



Fig. 5.9. Extensive swelling 
with erythema in a patient 
with solar urticaria. The 
skin lesions appeared after 
a sun bath. Note that the 
area covered by the bathing 
trunk was uninvolved 
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As with other types of urticaria, a careful history is essential. Whenever 
the patient has observed the rapid development of itching and whealing after 
exposure to light, solar urticaria should be considered. Prophyria and SLE 
should be excluded by laboratory tests before skin testing. If the patient has 
noted lesions also after exposure behind glass windows or in artificial light, 
the possible eliciting wavelength can already be guessed at. 

Light tests are usually done on the back in test areas measuring 1 cm^. 
UVB-lamps (280-320 nm), UVA-lamps (320-400 nm) or visible light (400- 
760 nm) are used to identify reactions to specific wavelength. With each 
lamp, several test sites are irradiated, using increasing doses. The occurrence 
of erythema and whealing is observed within 2 minutes after irradiation. 
If there are no reactions after 5 minutes, the intervals for observation can 
be increased to 5 minutes and thereafter to 15 minutes. If no reactions 
have occurred after 2 hours, the close observation can be terminated 
although readings should again be done at 24 and 48 hours in order to 
detect phototoxic or photoallergic reactions. A possible problem with light 
testing is the marked variation (within 2-3 days) of the minimal eliciting 
dose as well as the eliciting wave length in individual patients as well as 
various inhibitory and enhancing in addition to the eliciting wavelengths 
(Holzle and Hadshiew 1996; Leenutaphong 1993). Furthermore, irradiated 
skin areas may remain refractory for several days, i.e. repeated whealing 
cannot be elicited at these sites during that time period. Light tests should 
therefore only be done on skin areas that have been protected from light for 
several days. 



5.6.4 

Differential Diagnosis 

The following diseases must be differentiated from solar urticaria on the basis 
of the history, skin tests and laboratory examinations: 

• Heat urticaria 

• Polymorphous light reaction 

• Photoallergic contact eczema 

• Phototoxic contact eczema 

• SLE 

• Porphyria 

Heat urticaria is easily differentiated by history and skin tests. Polymorphous 
light reactions are also easy to recognize because the typical papular or 
eczematous lesions occur preferentially on the face and neck and persist over 
extended periods of time (Fig. 5.10). The same holds for photoallergic and 
phototoxic contact eczema, for porphyria cutanea tarda, for erythropoietic 
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Fig. 5.10. Erythematous 
papules in the face of a 
patient with polymorphous 
light reaction. In contrast 
to the wheals of solar 
urticaria, these lesions 
persist for many days 




protoporphyria and for SLE, where solar urticaria can already be differentiat- 
ed because of its shorter latency and persistence of lesions. 

5.6.5 

Therapy 

Antihistamines have been described to be generally disappointing because of 
lack of efficacy (Willis and Epstein 1974, Hasei and Ichihashi 1982). A trial with 
Hi-blockers is nevertheless worthwhile (Baart de la Faille et al 1975, Hudson- 
Peacock et al. 1993), particularly with the newer non-sedating antihistamines 
and H 2 -blockers alone or in combination with other types of therapy (see 
below). Even a two-year-old girl with solar urticaria responding to loratadine 
has been described (Harris et al. 1997). Some but not all patients respond also 
to antimalarials (Willis and Epstein 1974, Ratanen and Sukonen 1980). 

Induction of tolerance is the most important treatment modality (see 
below) (Ramsay 1977). For this purpose, treatment with the appropriate 
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UV-light is done at increasing doses at the office or in the hospital. A hardening 
with UV-light is generally disappointing because of fluctuating weather condi- 
tions and since results last only for a few days. Most patients with UVA sensi- 
tivity profit from UVA and even more so from PUVA-treatment (psoralens plus 
UVA-light), with total protection being achieved within a few weeks. For prac- 
tical purposes, total body UVA irradiation, starting below the eliciting dose, 
with increases at hourly intervals, is most effective. When tolerance is reached, 
the change to PUVA-treatment can be done with care. This procedure avoids a 
laborious initial treatment with multiple low doses and shortens the total time 
of PUVA-treatment needed to reach protection (Hudson-Peacock et al. 1993). 

Until this treatment is successful or if it is unsuccessful or not possible, 
topical sun screens should be used. Only preparations awarding a high level of 
protection should be chosen, paying particular attention to protection in the 
wavelength region eliciting the lesions. 

Since serum factors apparently elicit solar urticaria in some patients, trials 
with plasmapheresis alone or in combination with PUVA have been done in a 
number of patients, with extended periods of remission in some and failure 
in others (Hudson-Peacock et al. 1993; Colling et al. 1996). This treatment 
can only be done in a hospital setting and with the necessary equipment and 
expertise. 

Therapy of Solar Urticaria 

• Induction of tolerance using irradiation therapy (UVA, PUVA) 

• Topical sun screens (symptomatic) 

• Antihistamines, antimalarials 

• Plasmapheresis 
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6 Cholinergic Urticaria 

T. ZUBERBIER 



6.1 

Definition 

The lesions of cholinergic urticaria present with typical pin-size wheals on an 
erythematous base, and they appear after a brief rise of the body’s core tempe- 
rature (Jorizzo 1987; Casale et al. 1986; Hirschmann et al. 1987). 

The most frequent elicitors are: 

• physical exertion 

• passive overheating 

• emotional stress 

Rare eliciting agents are: 

• hot food 

• intensely seasoned food 

• alcohol 

Cholinergic urticaria is also called heat reflex urticaria. Since this term might 
however cause confusions regarding heat contact urticaria, the internationally 
used term cholinergic urticaria is preferable. 



6.2 

Epidemiology 

Cholinergic urticaria occurs very frequently in young adults (16-35 years 
old), although clinical manifestations are generally mild (Table 6.1). In a study 
involving 493 persons of this age group (Zuberbier et al 1994), the prevalence 
was 11.2%, with a maximum of 20% in subjects aged 26-28 years. Because of 
the mild symptomatology, patients rarely present at private offices or out- 
patient clinics. This also explains the low incidence of the disease among out- 
patients. 80% of the persons examined by us said that they did not need any 
treatment. 
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Table 6.1. Epidemiology of 
cholinergic urticaria 



Primarily affected age group 16-35 years 

Prevalence among this age group About 1 1 % 

Duration of disease About 6 years 



The mean duration of disease is 6 years, with a range from 2-30 years. 
Males and females are equally affected. There is no increased familial inci- 
dence, although the association with atopic diseases is increased. 



6.3 

Clinical Manifestations 

The typical clinical presentation of cholinergic urticaria are pin-size wheals 
on an erythematous base (Fig. 6.1). The lesions develop during or up to 
10 minutes after provocation and persist for 30-60 minutes, rarely even for 
3 hours. Wheals develop preferentially on the arms, upper chest, upper legs, 
back and abdomen. Palms and soles as well as the axillae are always spared. 
The face is involved in only 18% of cases and can be erythematous and 
swollen, particularly in the periorbital region. 

Individual wheals can be confluent and thus change the typical clinical 
appearance (Fig. 6.2). Together with wheals, an intense itching is always noted at 
the involved sites. Some patients also observe prodromal itching on the scalp. 




Fig. 6.1. Typical appearance of cholinergic urticaria with pin-size itching wheals on the 
upper arm, 5 minutes after physical exercise 
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Fig. 6.2. More intense cholinergic whealing with confluency of individual lesions and 
intense surrounding erythema 



After disappearance of the wheals, there is often a refractory period lasting 
from 8-24 hours, in some individuals even for several days. Some of the pa- 
tients experience remissions during the summer months. 

Clinical Aspects of Cholinergic Urticaria 

• Pin-size wheals on an erythematous base 

• Symptoms appearing during or up to 10 minutes after provocation, with 
persistence over 30-60 minutes 

• Subsequent refractory period of 8 - 24 hours 

• Possible extracutaneous symptoms (e. g. headache) 

The symptoms of cholinergic urticaria are provoked by specific elicitors which 
lead to a rise of the body’s core temperature. They never appear during sleep. 
Frequent eliciting situations are running, bicycling, intensive sports like 
squash or tennis, dancing, hot showers, sauna, and intake of spicy food or alco- 
holic beverages. Fever or emotional stress e.g. during an examination can also 
provoke cholinergic urticaria. 

There are marked interindividual variations among patients regarding the 
sensitivity to diverse eliciting stimuli. The same holds for the intensity of the 
disease, although it roughly correlates with the strength of the stimulus, the 
extent of sweating and the rise in the body’s core temperature. Among the pa- 
tient group studied by us (Zuberbier et al. 1994), 62 % considered their disease 
as mild, 22 % as moderate, and only 1 1 % as intense and bothersome in daily 
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life. Besides the cutaneous manifestations, severely affected patients often 
also suffer from systemic symptoms like dizziness, nausea and headache. 
Gastrointestinal symptoms, rhinorrhea or bronchospasms are less frequent, 
and hypertension or anaphylactic shock are very rare. 



6.4 

Associated Diseases 

The incidence of atopy is increased (45.5% compared to 30.8% in the same 
age group without cholinergic urticaria; Zuberbier et al. 1994). Other types of 
urticaria can coexist, although they are not particular frequent. 



6.5 

Diagnosis 

Because of the close temporal relationship between provocation and the 
appearance of lesions, most patients give a diagnostic description of their 
disease, and the diagnosis is rarely missed. The diagnosis is verified by provo- 
cation tests. Simple and reliable methods are knee bending, climbing stairs or 
cycling in a warm room or with warm clothing (Commons and Greaves 1978). 
Ideally, the body temperature should be measured before or after provocation 
since its rise is a prerequisite for the appearance of wheals. False negative tests 
can be due to a decrease of the body temperature after intense sweating due to 
evaporation and due to only light clothing. In case of doubt, the natural setting 
inducing symptoms on medical history should be imitated as closely as pos- 
sible. Having the patient take a full warm tub bath (40 °C, 10 - 15 minutes) is a 
laborious but very reliable method to provoke the lesions. Differentiation from 
aquagenic or heat urticaria is easily done with the specific tests for these types 
of urticaria (wet compresses on the chest or a warm arm bath, respectively). 



6.6 

Differential Diagnosis 

The rapidly disappearing, fleeting wheals allow for an easy distinction from 
lesions resembling cholinergic urticaria such as miliaria. Differentiation from 
other types of urticaria, particularly solar or aquagenic urticaria, is done 
by provocation testing. The differential diagnosis of adrenergic urticaria is 
however difficult. This rare type of urticaria was first described in 1985 by 
Shelley and Shelley. It arises during emotional stress, and the clinical picture 
resembles that of cholinergic urticaria although surrounding pallor rather 
than erythema is often observed. The lesions of adrenergic urticaria typically 
respond to jS-blockers like propanolol. 
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Exercise-induced anaphylaxis (EIA) can also be difficult to differentiate 
(Casale et al. 1986; Orfan and Kolski 1993). Itching and sensations of heat, 
frequently followed by urticaria and angioedema, develop 5-30 minutes after 
physical exercise in this condition. Additional symptoms are laryngeal edema, 
shortness of breath, gastrointestinal symptoms and shock. Lesions often arise 
only after previous intake of food, particularly cellery or crabs. In contrast 
to cholinergic urticaria, the wheals are larger, and anaphylactic symptoms 
persist for up to 48 hours. There is furthermore a high association with atopy, 
with an incidence of up to 80%. The conditions can easily be distinguished by 
a warm tub bath, as described above, since patients with EIA fail to respond. 
Tests should be done with an empty stomach since angioedema can also 
develop after food intake, followed by a hot bath (Zuberbier et al. 1993). 

Differential Diagnosis 

• Other types of urticaria 

- History 

- Physical provocation test 

- Trial with propanolol to rule out adrenergic urticaria 

• Exercise-induced anaphylaxis 

- History 

- Warm baths 



6.7 

Related Diseases 

Cholinergic Pruritus. This disease is possibly a minimal variant of cholinergic 
urticaria. There are however no visible skin lesions. 

Cholinergic Erythema. Itching and erythema arise after physical exercise, but 
there are no wheals. 

Cholinergic Dermographism. In this special type of urticarial dermographism 
(see Section 5.2.4), lesions develop as pin-size wheals. They can become con- 
fluent, with possible punctate satellite wheals along lines of stroking. 



6.8 

Therapy 

Non-sedating potent Hi-type antihistamines are the treatment of choice since 
they satisfactorily suppress itching and whealing (Zuberbier et al. 1995). The 
dose may be increased in patients with severe symptomatology. In some pa- 
tients, prophylactic use of the drugs before physical exercise such as sports 
may be sufficient. 
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Some patients use their refractory period therapeutically in that they do 
vigorous physical exercises before going e.g. to a disco where they want to be 
free of symptoms. 
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7 Contact Urticaria 

J. Grabbe 



7.1 

Definition 

Lesions of contact urticaria were the first wheals described in the literature 
since the School of Hypocrates already mentions urticae at sites of contact of 
the skin with nettles (urtica dioica or urtica urens). 

Contact urticaria is defined as a rapid, but also rarely a delayed whealing 
reaction at sites of penetration of chemical substances through the epidermis 
or the mucous membranes. The disease must be differentiated from urticaria 
that develops on contact of the skin with physical agents. 

The whealing reactions can be strictly confined to the area of contact, but 
they can also appear as generalized urticaria, sometimes associated with extra- 
cutaneous symptoms and anaphylactic reactions. On skin testing, the suspect- 
ed substance mostly causes only localized urticaria. Accordingly, contact urti- 
caria is classified on the basis of the severity of symptoms (Table 7.1; Krogh and 
Maibach 1982). 

The eliciting agents are classified according to their mechanisms of action, 
with allergens causing IgE-mediated mast cell degranulation, histamine 
liberators, vasoactive peptides and amines, and substances with unknown 
mechanisms of action. In the first case, one speaks of allergic contact urticaria, 
and the remaining mechanisms are classified as non-allergic urticaria. 
The latter constitutes the most frequent type of contact urticaria, although 



Table 7.1. Contact urticaria - ^ . 

clinical severity Grade Symptoms 

1 Localized urticaria (itching, erythema, wheals) 

2 Generalized urticaria 

3 Associated rhinoconjunctivitis, bronchospasms, 
symptoms in the oropharyngeal region 

and the gastrointestinal tract 

4 Associated anaphylactic shock 
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the patient often fails to consult a physician (e.g. after plant contact or insect 
stings). 



7.2 

Epidemiology 

The incidence of contact urticaria is not known since in the literature, there 
are usually only descriptions of sporadic cases. Because of its increasing im- 
portance, latex allergy has on the other hand stimulated epidemiological 
investigations (see 7.9.2). 

Exact epidemiological data are also difficult to obtain since some authors 
classify even minor symptoms like transient itching or burning of the skin as 
an abortive type of contact urticaria which often occurs after cutaneous 
application of diverse cosmetics. Some groups of workers are particularly 
prone to develop contact urticaria because of their frequent exposure to 
protein allergens in plant and animal products or to certain low molecular 
weight substances. 

Professions with an Increased Incidence of Contact Urticaria 

• Housewives 

• Cooks 

• Bakers 

• Butchers 

• Veterinarians 

• Gardeners, florists 

• Persons working in the medical profession, particularly surgeons 

• Dentists, dental technicians 

• Hair dressers 

• Workers in chemical plants 

• Printers, book binders 

• Photographers 

• Wood-workers 

• Workers in the 

- Leather industry 

- Rubber industry 

The list of eliciting substances grows from year to year, and contact urticaria 
is thus rather frequent. Allergic contact urticaria develops preferentially in 
persons with an atopic predisposition or atopic diseases. For example, 70% 
of patients with latex allergy are atopies. Non-allergic contact urticaria (see 
Section 7.4) is on the other hand equally frequent among atopies and non- 
atopics. 
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7.3 

Clinical Manifestations 

Local Symptoms and Time Course 

The edematous swelling and reflex erythema of the skin after contact with 
eliciting agents are indistinguishable from whealing reactions in other types 
of urticaria. The shape of the lesions can however indicate the type of eliciting 
agents: a linear arrangement of the lesions is often observed after plant contact 
(nettles), scattered individual lesions are seen after insect stings, and tracks 
like from running water indicate fluids as elicitors. If penetration has occurred 
along hair follicles, a corresponding pattern of small wheals is observed. Since 
dust and steam can also act as elicitors, the distribution of the skin lesions can 
be similar to that of airborne contact dermatitis. 

The whealing reactions in contact urticaria need not be limited to the site 
of skin contact, but can also induce generalized skin reactions so that the 
examining physician may not think of a locally acting substance and may thus 
miss the proper diagnosis. 

Contact whealing reactions are associated with tingling, itching or burning 
of the skin. Particularly in non-allergic contact urticaria, the intensity of the 
symptoms depends on the quantity and concentration of the eliciting agent. 
It can range from itching only to additional erythema or fully developed urti- 
carial reactions. Food allergens cause burning of lips and oral mucosa, some- 
times even pharyngeal edema after eating. These reactions usually develop 
very rapidly whereas reactions on the skin may occur only after 30 - 60 minutes, 
at times even only after 4-6 hours because of the slower penetration. 

The edema of the skin generally disappears within 2 hours whereas the 
redness may last for up to 6 hours. Persisting edema for up to 24 hours as well 
as reactions with an immediate and a delayed peak after 4-6 hours are pos- 
sible. Formaldehyde may cause whealing reactions only several days after 
repeated application to the same body site. Some patients develop an eczema- 
tous reaction 48-72 hours after an initial whealing reaction at test sites. Such 
delayed reactions have been described with low molecular weight substances 
like nickel, epoxy resins and cinnamon aldehyde, but also with high molecular 
weight components in foods and plants. 

The pathogenetic interdependence of immediate and delayed reactions is 
generally unclear. This is further complicated by observations that some indi- 
viduals develop both types of reactions, others only one or the other. 

Systemic Manifestations 

After skin contact, up to 15% of patients develop extracutaneous symptoms. 
These include bronchospasms, rhinoconjunctivitis, swellings of the upper air- 
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ways, gastrointestinal or anaphylactic symptoms. Exceptionally, these can also 
develop during skin testing with the respective eliciting agents. The frequency 
of systemic reactions is probably higher in IgE-mediated contact urticaria, 
particularly after penetration through the mucous membranes. 



7.4 

Different Types of Contact Urticaria 

A classification of contact urticaria on the basis of the underlying basic mecha- 
nisms is important for a better evaluation of the reactions of individual pa- 
tients, the interpretation of skin tests, the evaluation of the urticariogenic 
potential of individual substances and at times also for the choice of therapy. 
Allergic (or immunologic) contact urticaria depends on the presence of 
specific IgE, i.e. previous immunological sensitization. It shows therefore the 
typical signs of an allergic reaction: The symptoms appear after repeated 
contact - implying a proceeding phase of sensitization, even very small 
amounts of allergens can induce a reaction, and only selected individuals 
among the exposed persons are affected. Non-allergic (or non-immunologic) 
contact urticaria is on the other hand elicited by agents which cause a direct, 
IgE-independent release of mast cell mediators or which have vasoactive 
intrinsic properties. Accordingly, as in toxic contact dermatitis, a preceding 
sensitization is not required and the reaction can already develop on first 
contact. For this reason, the majority or even all exposed persons are affected. 
With few exceptions, the skin lesions are restricted to sites of contact, and they 
rarely cause systemic symptoms. The amount and the concentration of the 
eliciting substance as well as the localization of the area of contact determine 
the intensity of symptoms. 



7 . 4.1 

Allergic Contact Urticaria 

The list of substances with proven or probable antigen-specific, IgE-mediated 
contact urticaria is long (Table 7.2). This has however few epidemiological 
consequences since many of the allergens have only been published in case 
reports. Next to latex, foods are the most frequent eliciting agents. Atopies with 
sensitization to pollen suffer from cross reactions to carrots, cellery and other 
vegetables, apples, hazelnuts, pitted fruits, herbs or spices. These can induce 
mucous membrane symptoms and anaphylactic reactions particularly when 
they are eaten in an uncooked state. 

Many allergens in foods are not yet fully characterized, as holds also for 
many animal and plant allergens. Most allergens in food are proteins or glyco- 
proteins whereas allergens in the medical field or in industry are mostly well 
defined low molecular weight substances. 
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Table 7.2. Common elicitors of contact urticaria on the basis of proven or probable allergic 
mechanisms (for further examples, see literature) 


Food, plants 


Drugs, cosmetics 


Industrial agents 


Fish, crustaceans 


Estrogen-holding creams 


Platinum, iridium salts 


Chicken, lamb, turkey 


Menthol 


Nickel 


Milk proteins, cheese 


Monoamylamines 


Acrylic monomers 


Eggs 


Cetylstearyl alcohol 


Aliphatic polyamides 


Potatoes 


Penicillin G 


Phthalic acid 


Carrots 


Gentamycin 


Aminothiazole 


Apples 


Streptomycin 


Ammonia 


Lemon 


Neomycin 


Castor beans 


Melon 


Cephalosporins 


Lindane 


Endives 


Mechlorethamine hydrochloride 


Formaldehyde 


Garlic 


Tetanus antitoxin 


Terpinyl acetate 


Potatoes 


Benzophenone 


Phenylmercuric propionate 


Tomatoes 


Chlorpromazine 


Enzymes: 


Onions 


Promethazine 


- Amylase 


Cucumber 


Diethyltoluyl amide 


- Cellulase 


Leek 


Aminophenazone 


- Xylamase 


Chives 


Polyethylene glycol 




Parsley 


Polysorbate 60 




Horseradish 


Bacitracin 




Spices 
Wheat flour 
Rice 
Pollen 

Algae, lichens 

Alcohol 

Perfumes 

Gelatin 

Latex 


Cod-liver oil 




Animal products 


Textiles 




Hair 


Nylon 




Saliva 


Wool 




Dander 
Insect venoms 
Placenta 
Serum 

Seminal plasma 
(human) 
Mealworms 
Cockroaches 
Casein 


Silk 
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The already mentioned eczematous skin reactions after preceding urti- 
carial reactions are of particular relevance for so-called protein contact 
dermatitis in workers of the food industry. Specific eliciting agents are foods, 
vegetables, spices, animal proteins, flour and enzymes (e. g. with bakers). Latex 
proteins in rubber gloves cannot only induce contact urticaria, but at times 
also eczematous reactions. Such a reaction is however not always preceded by 
itching, burning or urticarial skin reactions of the immediate type. During 
routine patch tests with suspected allergens, protein contact dermatitis is 
often missed whereas it is easily detected after scratch or prick tests ( Jannsens 
et al. 1995). 



7.4.2 

Non-Allergic Contact Urticaria 

Many of the eliciting substances in this category may induce urticarial skin 
reactions via several mechanisms and can in addition elicit typical allergic 
reactions in sensitized patients, as for example insect venoms. 

Histamine Liberators, Along list of substances probably elicit direct release of 
histamine and other mediators from mast cells. DMSO and cobalt chloride are 
however the only defined substances proven to cause contact urticaria 
(Fig. 7.1). Other suspected agents of this group include components of nettles, 
caterpillars, mussles, jellyfish, chicken proteins, strawberries, mellitin in bee 
venom and the topical antibiotic bacitracin. 

Vasoactive Substances, Plants and animals often elicit wheals after damaging 
the skin with their stings or nettle hairs (Fig. 7.2). The stinging apparatus con- 
tains a mixture of substances which directly affect vessels, muscles and nerves 
without causing mast cell release. The active substances are several types of 
toxins, vasoactive amines, acetylcholine, serotonin, leukotrienes, organic acids 
and others. Examples of plants are urticaceae, euphorbiaceae, losaceae and 
hydrophyllaceae. Many marine animals can also induce local or generalized 
contact urticaria. The best-known are the Portuguese man-of-war as well as 
different types of jellyfish which release toxins from their tentacles and can 
even induce life-threatening reactions. (Sir Arthur Cannon Doyle describes in 
his mystery ‘The lion’s mane” a lethal bathing accident due to contact with 
the yellow jellyfish “lion’s mane”.) Contact urticaria can also be caused by 
arthropods, including certain types of caterpillars and moths, bees, wasps, 
hornets, mosquitoes, mites, bedbugs, fleas and ants. 
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Fig. 7.1 . Contact urticaria 30 minutes after application of DMSO (100 %). The Finn Chamber 
on scanpore™ on the left was used for testing 




Fig. 7.2. Pinpoint wheals with surrounding erythema after contact with nettle hairs 
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7.4.3 

Substances with Unknown Mechanisms of Action 

For a number of substances, the specific pathomechanisms have so far not been 
clearly identified. They generally include low molecular weight substances 
which are primarily known as elicitors of allergic contact dermatitis. 
Ammonium persulfate which is used for hair bleaching is a classical example. 
Some exposed persons react on first contact, and passive transfer experiments 
are negative, indicating the presence of non-allergic contact urticaria. On the 
other hand, patients can develop severe systemic symptoms, and positive skin 
reactions are only observed in rare individuals, suggesting an allergic patho- 
genesis. Balsam of Peru and its constituents, cinnamic acid, cinnamon aldehyde 
and benzoic acid, are natural food ingredients but are also used as additives. 
Sodium benzoate and sorbic acid are also used as preservatives, the latter for 
example in some glove powders. Other agents used in daily life are polyethylene 
glycol (emulgating agent in several cosmetics), nickel, formaldehyde, com- 
ponents of plastics (polyvinylchloride or butylhydroxy toluene). Bufexamac, 
a topical antiphlogistic, should also be mentioned. Components of rubber like 
carbamate, thiuram and paraphenylendiamine probably also belong to this 
category. (For review, see also Lahti et al. 1985). 



7.5 

Diagnosis 

On history and physical examination, one should remember that assoc- 
iated eczema may disguise typical urticarial lesions. In this case, patients 
should be asked specifically regarding symptoms of contact urticaria like 
itching, burning or redness a few minutes after contact with the suspected 
agent. 

Determination of specific IgE is helpful when an allergic contact urticaria 
is suspected. It should however be remembered that this test is mostly posi- 
tive in patients with general symptoms, but it can also be false-negative 
(see also 7.9.6). A skin test with the suspected agent is thus of paramount 
importance. 

In order to avoid possible systemic symptoms, testing should be done in 
several steps, as described by Zajonz and Frosch (1994). The test substances 
are applied for 15 - 30 minutes to the skin, and readings are taken immediately 
after their removal as well as 30-60 minutes later. A final examination after 
24-48 hours allows for the detection of possible eczematous reactions. If the 
patient has suffered from systemic symptoms before, tests should be done 
with the necessary precautions. 
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Stepwise Test Procedure for the Diagnosis of Contact Urticaria 
(In vitro determination of specific serum IgE) 

U 

Skin testing 
(rubbing test) 

Open patch test 

li 

Closed patch test 

Scratch or prick test 
(scratch chamber test) 

u 

Exposure test on 
normal skin 



Exposure test on 
previously involved skin 



On epicutaneous testing, high molecular weight substances like food or latex 
proteins will at times cause positive reactions only in previously involved or 
possibly even inflamed skin because of better penetration. Suspected food 
often causes positive skin reactions only with the unprocessed substance since 
commercially available extracts are often unreliable. The choice of vehicle is 
also important: Agents suspended in alcoholic solutions or suspensions cause 
more rapid and fleeting reactions whereas reactions to agents in vaseline last 
longer. Equivocal test results should be repeated, simulating the exposure of 
the patient with the suspected agent in daily life, e.g. during manual food 
processing. 

All positive test reactions to as yet unknown elicitors of contact urticaria 
should be confirmed on 10-20 volunteers, particularly when more invasive 
tests were used. 

It should be remembered that false-negative tests may be due to concurrent 
treatment with antihistamines in allergic contact urticaria or when histamine 
liberators are implicated. This holds also for non-steroidal antiphlogistics in 
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patients with non-allergic contact urticaria due for example to balsam of Peru 
(see also Section 7.8). 



7.6 

Differential Diagnosis 

In contact urticaria restricted to specific skin regions, physical urticaria 
should be ruled out. Pressure urticaria and erysipelas must be considered 
when patients present with extensive and deep swellings. When eczematous 
reactions are present as in protein contact dermatitis, simultaneously existing 
type IV allergies should also be ruled out. 



7.7 

Associated Diseases 

The association between allergic contact urticaria and atopy has already been 
mentioned. Preexisting eczema due to different causes, e.g. after sensitization 
to accelerators in rubber gloves or after irritative toxic damage, can enhance 
the development of IgE-mediated allergies, as is the case in latex contact 
urticaria. 



7.8 

Therapy 

The treatment of contact urticaria is symptomatic, with avoidance of the 
eliciting agent as far as possible (see Chapter 11). In rare cases of allergic 
contact urticaria to seminal fluid of the partner, the involved patient can have 
children after artificial insemination with washed spermatozoa or successful 
hyposensitization. Hi -type antihistamines are only effective in contact urti- 
caria due to allergic causes or histamine liberators. Non-allergic contact urti- 
caria with unknown underlying mechanisms may respond to cyclooxygenase 
inhibitors like aspirin. 
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7.9 

Latex Allergy 

R. Brehler 



7 . 9.1 

Preparation and Use of Latex 

Natural latex is usually obtained from the sap of the tree hevea brasiliensis 
which is primarily cultivated in Asia. The native tree sap contains 30-40% 
caoutchouc, 50-60% water and 5-8% non-caoutchouc constituents, includ- 
ing 1-2% proteins. Ammonia, at times also other chemicals, are added to the 
freshly won tree sap in order to prevent bacterial growth and coagulation. 
The contents of coautchouc are increased up to 60% by centrifugation. The 
proteins are partially removed with the water during this procedure. 

During further processing, several accelerators, preservatives, protective 
agents against aging, dyes and fillers etc. are added to the latex suspension. The 
end product “rubber” is obtained through vulcanization, i. e. a polymerization 
of the caoutchouc molecules. 

Latex is used in diverse products in daily and professional life (Table 7.3). 
The use of latex products in medicine is of particular importance because of 
the possible associated allergies and the increased use of latex gloves during 
the past years, particularly as a protective measure against AIDS. 



Table 7.3. Frequently 
occurring latex products in 
daily life and in medicine 



Daily life Medicine 



Pacifiers 
Suckers 
Balloons 
Rubber rings 
Glues 

India rubbers 
Warm water pads 
Compression stockings 
Bathing caps 
Diving spectacles 
Soles on shoes 
Car or bicycle tires 
Textiles 
Condoms 



Gloves 
Catheters 
Enema tubing 
Intubation equipment 
Breathing bags 
Breathing masks 
Blood pressure cuffs 
Infusion equipment 
Rubber stoppers 
Rubber sheets 
Bandaids 

Operating room shoes 
Rubber dam 
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7.9.2 

Epidemiology 

The first epidemiologic study on latex allergy was published by Turjanmaa in 
1987. She observed a 2.9% prevalence of sensitization against latex among 
nursing staff, even 5% among operating room staff. Subsequent studies pro- 
vided evidence that the rate of sensitization had rapidly increased during the 
past few years. According to Yassin et al. (1994), up to 17 % of the nursing staff 
in hospitals are currently sensitized to latex. 

Heese et al. (1995) found also a markedly increased risk for the develop- 
ment of latex allergy among dental students. Only about 2% of students were 
sensitized during the 7th semester, but the prevalence was already 10.4% 
during the 10th semester. 

Latex allergy is not only an increasing problem among medical and dental 
staff, but special groups of patients are also increasingly affected. Thus, up to 
50% of patients with spina bifida have a proven sensitization to latex proteins 
(Kelly et al. 1993). In a recent study, we observed an 0.9% prevalence of sen- 
sitization against latex proteins in children with a history of 0-2 surgical 
interventions, but a prevalence of 34.1 % if children had a history of 3 or more 
surgical procedures (Theissen et al. 1997). 

Studies on the frequency of latex allergy in populations mostly investigated 
under suspicion of atopic diseases reported a prevalence in the range between 
0.12-4.5% (Turjanmaa 1996). At present, the prevalence of latex allergy in the 
general population is still unknown (Table 7.4). 

7.9.3 

Clinical Manifestations 

The clinical picture of latex allergy cannot be differentiated from contact urti- 
caria due to other substances. On wearing latex gloves, typical wheals develop, 
at first on the volar aspects of the wrists and on the back of the hands. Gene- 



Table 7.4. Epidemiological studies on the prevalence of latex allergies 



Authors 


Affected group 


Rate of sensitization (%) 


Turjanmaa 1987 


Nurses 


2.9 




Operating room staff 


5.6 


Lagier et al. 1992 


Operating room staff 


10.7 


Jacobelli et al. 1993 


Hospital staff 


14.4 


Yassin et al. 1994 


Hospital staff 


17.0 


Hesse et al. 1995 


Dental students 


8.7 


Kelly etal. 1993 


Patients with spina bifida 


48.0 
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ralized urticaria, rhinoconjunctivitis and asthmatic symptoms can also be 
observed, sometimes even anaphylactic reactions with circulatory collapse. 
Local erythema, itching and urticaria, particularly after frequent wearing of 
latex gloves, should not however be automatically assumed to be due to latex 
allergy. Non-immunological reactions, e.g. aquagenic urticaria due to sweat- 
ing or physical urticaria due to mechanical irritation especially when wearing 
powdered gloves, should be differentiated. Rarely, contact urticaria can also 
be caused by rubber additives or the powder in gloves (accelerators, casein, 
sorbic acid). The often suspected allergy against components in powder is only 
rarely diagnosed. 

Systemic reactions may be a result of inhaled latex proteins on powder par- 
ticles in the air. A correlation has been found between the usage of powdered 
latex gloves and increased concentrations of airborne latex proteins. On the 
other hand, skin contact with latex may be responsible for generalized reac- 
tions in highly sensitized patients. 



7.9.4 

Predisposing Factors 

As is evident from the epidemiologic studies, medical and dental staff are 
particularly at risk. The increasing rate of latex allergy is most likely due to the 
more frequent use of latex gloves. In addition, patients whose skin and mucous 
membranes are more frequently in contact with latex products and who 
undergo repeated operations, are particularly affected. 

In the medical profession, about 70% of patients with latex allergy suffer 
from hand eczema. This is most likely due to an improved penetration of latex 
protein through the damaged skin area, with subsequent secondary sensitiza- 
tion. Most patients with latex allergy have a history of atopic diseases. 



7.9.5 

Characterization of Latex Allergens 

Allergens in latex products constitute 1-2% of proteins in the natural 
rubber latex. Formation of new allergens during the process of rubber pro- 
duction seems to play no essential role. On immunoblots of patients sera, 
allergen-specific IgE antibodies against proteins with a molecular weight 
between 10 and 100 kD have been identified. Rubber elongation factor 
seems to be one major allergen (Czuppon et al. 1993). This is a homotetra- 
meric molecule with a molecular weight of the monomer of about 
14.6 kD. In addition, there probably exist a large number of other allergenic 
proteins. 
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7 . 9.6 

Diagnostic Procedures 
Skin Testing 

For skin prick tests, the highly-ammoniated latex milk which can be obtained 
from producers of rubber gloves, is most suitable. Good results can also be 
obtained with a 60 minute extract of the rubber gloves in normal saline. One 
should also consider that the protein and allergen contents in gloves vary 
widely between different producers and batches. 

In Vitro Tests 

Detection of allergen specific IgE against latex in serum can be performed 
with kits of different manufacturors. The allergens are usually obtained from 
latex milk. The sensitivity of this test ranges between 60 to 80%. During the 
early phases of sensitization against latex, the test can still be negative. 

According to more recent studies, the specificity of in vitro diagnostic tests 
is below 100%. Allergen-specific IgE against latex can e.g. be detected in sera 
of patients with a high total IgE despite a negative history, negative skin tests 
and negative glove provocation tests. According to Makinen-Kiljunen and 
Turjanmaa (1995), the specificity of the CAP-FEIA (Pharmacia) for allergen 
specific IgE against latex is 70%, with false-positive results due to cross react- 
ing allergens. In most of these patients, specific IgE against bananas was detec- 
table in serum. 

Provocation Tests 

The clinical relevance of a sensitization against latex can be verified with the 
glove provocation test in all but patients with potentially life-threatening reac- 
tions. The test is conducted by having the patients wear a latex glove or only 
glove fingers, at first for maximally 30 minutes. If no reaction occurs, retesting 
after moistening for 30 minutes should be done. Since occasionally, urticarial 
and also asthmatic delayed reactions can occur, the patient should be observ- 
ed for 4-6 hours after provocation tests. 

During the glove provocation tests, the variable contents of allergens in the 
products of different companies should be taken into consideration. If the 
patient is highly sensitized by history, we first use a glove with low amounts 
of allergens, and only if the reaction is negative, a highly allergenic glove is 
tested. 

If the test is properly conducted, generalized reactions are only rarely 
observed and can be managed properly. Patients may have to be hospitalized 
for testing. Informed consent is necessary prior to provocation testing. 
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I. 9J 

Cross Reactions 

There are numerous reports of a simultaneous sensitizations against latex and 
diverse fruits (banana, avocado, chestnut, passion, fig, melon, pineapple, 
tomato, peach, grapes, oranges and buckwheat), with at times severe ana- 
phylactic reactions after eating such fruits (Lavaud et al. 1992, Blanco et al. 
1994, Brehler et al. 1997). In RAST-inhibition tests, cross sensitization has been 
observed repeatedly due to common allergenic determinants in latex and fruit 
proteins, although the exact nature of the responsible proteins has not been 
clarified as yet. 

Patients with latex allergies must be made aware of such possible cross 
reactions to food allergens. On the other hand, the possibility of latex sensi- 
tization in patients with specific food allergies must be considered. In our own 
experience, neither results of skin tests with raw fruits nor the concentration 
of specific serum IgE against fruits correlate well with the clinical sympto- 
matology. Proof of food allergy is only possible through oral provocation 
tests. 

7.9.8 

Therapy 

It is currently not possible to treat the cause of latex allergy e. g. through hypo- 
sensitization because of the lack of suitable allergen extracts. Prophylactic 
avoidance of latex-containing materials is thus imperative. This is problem- 
atic in daily life since latex is present in many materials not suspected by the 
patients. 

Avoidance of contact with latex allergens is particularly important during 
medical treatment and operative procedures. A change of the brand of latex 
gloves is generally not sufficient. Furthermore, in highly sensitized patients, 
life-threatening reactions can occur after use of other latex containing objects 
like catheters, intestinal tubings etc. 

7.10 

Aquagenic Urticaria 

J. Grabbe 

Aquagenic urticaria must be differentiated from other types of contact urti- 
caria because of its unique pathogenesis. Most likely, water is not the causative 
agent but it acts instead as a vehicle. In vitro and in vivo studies of patients 
suggested that a water-soluble allergen of the stratum corneum of the epider- 
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mis diffuses after contact with water into the dermis, inducing the subsequent 
degranulation of mast cells sensitized with specific IgE (Czarnetzki et al. 
1986). 

This disease is often not recognized by physicians. It generally starts in 
young adults, with a mean age of 18 years, and it is 5 times as frequent in 
females. In some cases, several family members were affected. There are no 
data on the duration of the disease, although individual patients report a 
course of up to 20 years. 

In affected patients, any type of contact of the skin with water independent 
of its source, salt contents or temperature, sometimes even the patient’s 
sweat, will induce urticarial reactions after 5-10 minutes. The maximum of 
the reaction is reached after 30 minutes, with resolution of the lesions after 
30 - 60 minutes. Exposed regions of the skin are generally refractory to repeat- 
ed stimulations for several hours. The lesions resemble cholinergic urticaria in 
form and distribution (see Section 6.3). The severely itching, pin-sized wheals 
develop in the areas of contact with water, in case of total body exposure pref- 
erentially on the trunk and the neck, less so on shoulders and hips. Palms and 
soles are not involved. Systemic reactions or changes in laboratory parameters 
have so far not been reported. 

For diagnostic purposes, the simplest test method is a 30-40 minute full 
bath at 35 - 36 °C. Alternatively, a compress with normal saline is placed on the 




Fig. 7.3. Aquagenic urticaria. Note the pin size wheals with a prominent reflex erythema 
after testing on the chest 




Contact Urticaria 



113 



chest of the patient for 40 minutes. A thermometer should be used at the test 
site to ascertain the proper temperature and to allow for differentiation of 
cold, heat and cholinergic urticaria. A potentially associated dermographic or 
cholinergic urticaria should also be considered. If only itching is present, with- 
out associated skin lesions, the diagnosis of aquagenic pruritus should be 
made. This condition occurs more frequently than aquagenic urticaria, par- 
ticularly in older patients, and it differs from aquagenic urticaria because of 
its therapeutic unresponsiveness. Differentiation from aquagenic pruritus is 
also important because of its possible association with polycythemia vera. 

Hi -receptor antagonists are the treatment of choice in aquagenic urticaria. 
If taken prior to contact with water, they prevent or ameliorate symptoms in 
most patients. Patients also respond to treatment with PUVA. Some patients use 
the well-known refractory period after provocation of their lesion for induc- 
tion of tolerance, as is also practiced for some types of physical urticaria. 
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8 Urticarial Vasculitis Syndrome 

W. Nurnberg and B.M. Henz 



8.1 

Introduction 

More than twenty years ago, a group of patients was described with the clinical 
presentation of chronic urticaria and with necrotizing cutaneous vasculitic 
changes on histology (McDuffie et al. 1973, Sissons et al. 1974, Soter et al. 1974, 
Agnello et al. 1975 and 1976). This combination is relatively rare and en- 
compasses a wide spectrum of clinical symptoms and laboratory changes. It is 
furthermore characterized by relative resistance to therapy. The syndrome is 
classified into idiopathic types (primary urticarial vasculitis) and secondary 
ones in association with severe general diseases such as systemic lupus erythe- 
matosus, hepatitis B and neoplasias. A differentiation of urticarial vasculitis 
from ordinary urticaria is thus of great importance, particularly regarding 
treatment and prognosis. On the basis of laboratory changes, the syndrome is 
further classified into hypocomplementemic and normocomplementemic 
vasculitis. 



8.2 

Epidemiology 

Urticarial vasculitis affects primarily young and middle aged women, rarely 
even patients before puberty. The frequency of the disease is highly variable, 
depending on the strictness of its definition. In a prognostic study of patients 
with chronic urticaria, Monroe et al. (1981) identified typical histological 
changes in 9 of 45 patients (20%), among more than 100 patients with chronic 
urticaria in Berlin, the frequency was < 1 % (unpublished), whereas Phanuphak 
et al. (1980) reported an prevalence of 52 % (22/24 patients), using less stringent 
criteria. The average duration of symptoms is 3 years, although a maximum 
duration of 23 years has been reported (Venzor et al. 1995). 
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Fig. 8.1. Urticarial vasculitis in a patient with systemic lupus erythematosus 



8.3 

Clinical Manifestation 

The primary organ of disease manifestation is the skin. Changes of the 
mucous membranes and extracutaneous symptoms can be associated as well 
(Soter et al. 1974). The skin lesions present typically as wheals (Figs. 8.1, 8.2), 
in association with localized itching, burning or even pain (Aboobacker and 
Greaves 1986). Within the lesions, fine purpuric spots may be observed, 
although deep hemorrhagic lesions have been described as well (Wollenberg 
et al. 1997). After disappearance of the lesions within 24-72 hours or even 
up to 1 week (Provost et al. 1980), there may be persisting postinflammatory 
hyperpigmentation, scaling or purpura (Callen and Kalbfleisch 1982). Besides 
the urticarial lesions, one can also observe bullous changes, macular erythe- 
mas, erythema multiforme-like skin changes and livedo racemosa (Table 8.1). 
Extracutaneous symptoms include arthralgias and arthritic changes, partic- 
ularly of the smaller joints, in up to 75 % of patients. Involvement of the upper 
airways and the pulmonary tract is of particular clinical and prognostic 
importance and occurs in 55-60% of patients with hypocomplementemic 
urticarial vasculitis. Such changes are seen in only 20-30% of patients with 
normocomplementemic urticarial vasculitis. In about one third of the pa- 
tients, gastrointestinal symptoms and ocular involvement such as uveitis or 
episcleritis can be observed. Symptoms like fever, malaise, loss of weight, 
lymphadenopathy, Raynaud’s phenomenon or recurrent headache are less 
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Fig. 8.2. Centrifugally progressing skin lesions in histologically confirmed urticarial vasc- 
ulitis. The centrally healing area shows purpuric discolorations of the skin 



characteristic since these symptoms are also observed in a number of other 
diseases (Falk 1984; Mehregan et al. 1992). 



8.4 

Diagnosis 

In patients with urticarial vasculitis, the typical clinical features, histological 
and immunopathological changes as well as laboratory changes should all be 
considered before establishing the diagnosis (Small et al. 1982). On histo- 
pathology, there is a typical fibrinoid necrotizing venulitis, with edematous 
changes of the upper dermis, neutrophilic infiltrates in and around the vessel 
walls as well as leukocytoclasia and erythrocyte extravasation in the dermis 
(Table 8.2). Occasionally, eosinophilic infiltrates as well as an increase of mast 
cells are observed. On direct immunofluorescence, fine granular deposits of 
C 1 q, C4, C3, properdin, fibrinogen, IgM, IgG or IgA are observed in 30-60% 
of specimens along the dermoepidermal junction and within vessel walls. 
Deposits at the epidermal basement membrane are generally nonspecific 
and can also be observed in a variety of other inflammatory dermatoses 
(Sissons et al. 1974, Soter et al. 1977, Wolff et al. 1978, Horvath et al. 1981, Jones 
et al. 1983). 

In urticarial vasculitis with associated systemic manifestations, there is 
typically an increased ESR in 50-60% of patients. These findings are an 



118 W. Nurnberger and B. M. Henz 



Table 8.1. Clinical symptoms 


in urticarial vasculitis 




Organ 


Frequency (%) 




Clinical manifestations 




Hypocomple- 

mentemic 

type 


Normocomple- 

mentemic 

type 




Skin, mucous membranes 


100 


100 


Raised, partly indurated, 
erythematous, itching or 
burning wheals, angio- 
edema, laryngeal edema, 
bullae, macular erythema, 
erythema multiforme-like 
lesions, livedo racemosa, 
purpura or petechial 
bleedings within the wheals, 
rarely necrosis 


Joints 


75 


75 


Arthralgias, arthritis of 
single or several joints, no 
residual deformities 


Kidneys 


60 


3 


Hematuria, proteinuria, 
decreased creatinine 
clearance as a manifestation 
of glomerulitis and 
glomerulonephritis 


Lungs 


55 


25 


Chronic-obstructive 
pulmonary disease, 
laryngeal edema, pleuritis 


Eyes 


35 


10 


Uveitis, episcleritis, 
conjunctivitis, rarely 
atrophy of the optic nerve 


Gl-tract 


30 


30 


Retrosternal and 
abdominal pain, nausea, 
vomiting, diarrhea 


Fever 


10 


30 


<39°C 


Nervous system 


12 


<10 


Mononeuritis, myositis, 
benign increase of 
intracraneal pressure, 
pseudotumor cerebri 


Other organs, 
general involvement 


<10 


<10 


Malaise, weight loss, 
lymphadenopathy, 
hepatosplenomegaly, 
Raynaud’s symptoms, 
carditis, leukopenia, 
thrombocytopenia, shock 
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Table 8.2. Laboratory, histological and immunopathological changes in urticarial vasculitis 



Histopathology 


Fibrinoid necrotizing venulitis, intra- and perivascular infiltra- 
tion of neutrophils, occasionally also eosinophils, leukocyto- 
clasia, dermal erythrocyte extravasation, swelling of the endo- 
thelial lining 


Immunopathology 


In lesional upper dermal vessels and at the dermoepidermal 
junction, deposits of 

- IgM,IgG,IgA 

- Clq,C4,C3 

- fibrinogen 


Laboratory examinations 


Increased ESR 




CH50, C 1 q, C4, C3, C5 normal or decreased, 

circulating immune complexes, 

immunoglobulins normal or decreased, 

occasionally positive ANA, RF, cryoglobulins, hepatitis serology, 

rarely: leukopenia, thrombocytopenia 



important diagnostic criterion for the differentiation from ordinary urticaria 
and angioedema (Soter et al. 1977, Sanchez et al. 1982, Wanderer et al. 1983). 
ESR elevations are not observed in patients with normocomplementemic 
vasculitis and exclusively cutaneous manifestations. Pathological findings 
regarding the complement system are observed in 50% of patients. Typically, 
there is a consumption of the components of the classical pathway (decrease 
of C 1, C 1 q, C4, C2, occasionally also C3 and C5) which is evident in a decrease 
of total hemolytic complement activity (CH50). As expected, the levels of 
C 1-esterase inhibitor are normal (Ballow et al. 1975, Wanderer et al. 1983, 
Wisniewski et al. 1995). Immune complexes can be observed in up to 50% of 
patients with hypocomplementemic as well as normocomplementemic urti- 
carial vasculitis. If this is associated with a decreased CH50, symptoms 
are generally more severe, particularly renal changes, with hematuria and 
proteinuria. Serum immunoglobulins are generally normal or decreased. 
Cryoglobulins, positive RF, increased IgE-levels as well as leukocytopenia and 
thrombocytopenia are described in only few patients. In up to 30 % of patients, 
there is a low titer of antibodies against double-stranded DNA, in some cases 
also an increase of antibodies against single stranded DNA (Zeiss et al. 1980, 
Monroe 1981). The pathological significance of these antibodies are currently 
questioned. 



8.5 

Associated Diseases 

Urticarial vasculitis is frequently associated with other diseases. This holds 
particularly for different types of immunological diseases like serum sickness, 





120 



W. Nurnberger and B.M. Henz 



systemic lupus erythematosus (SLE), rheumatoid arthritis and dyspro- 
teinemias (Table 8.3) (Gammon and Wheeler 1979, Janier et al. 1989,Venzor et 
al. 1995). In this context, the demonstration of endothelial cell antibodies in 
82% of patients with associated SLE, in 70% with hypocomplementemic 
urticarial vasculitis, and in only 14% of idiopathic urticarial vasculitis is of 
special interest (D’Cruz et al. 1995). 

Differentiation of SLE from primary or idiopathic urticaria is generally 
easy, as long as typical clinical and pathological changes of the disease can be 
demonstrated. In case this is not possible, patients should be followed with 
regular laboratory and histological examinations (Table 8.4). SLE in associa- 
tion with complement defects should also be differentiated from urticarial 
vasculitis (McLean et al. 1980). 

Cogan’s syndrome, defined as vestibuloauditory dysfunction and non- 
syphilitic superficial keratitis, is frequently associated with urticarial vascu- 
litis. As possible etiology, an infection with Chlamydia trachomatis is dis- 
cussed (Ochnisky et al. 1991). Other infectious causes of urticarial vasculitis 
include viral infections with hepatitis B- or Epstein-Barr-virus, neoplastic 
diseases or chronic liver disease (Wands et al. 1976, Dienstag et al. 1978, 
Neumann et al. 1981, Lewis 1990). More rarely, urticarial vasculitis has 
been described in association with drug or food intake (herbs, BHT) and 
during pregnancy (Venzor et al. 1995, Epstein et al. 1992, Papadavid et 
al. 1996). 



Table 8.3. Basic causes and associated diseases of urticarial vasculitis 



Autoimmune diseases 


Serum sickness 
SLE 

Sj or gen’s syndrome 
Cryoglobulinemia 
IgA myeloma 
Churg-Strauss’s syndrome 
Rheumatoid arthritis 
Schnitzler’s syndrome 


Infections 


Hepatitis B 

Infectious mononucleosis 
Cocksackie B 
Borrelia burgdorferi 


Physical urticaria 


Cold and delayed pressure urticaria 


Specific organs 


Chronic liver diseases 


Physiological changes 


Pregnancy 


Other 


Cogan’s syndrome 

Tumors, drug reactions, food intolerance 
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Table 8.4. Diagnostic criteria of chronic idiopathic urticaria, urticarial vasculitis and SLE or 
other collagenoses. (EM = erythema multiforme) 



Clinical signs 



Diagnosis 



1. Duration of wheals for 
<24 h 

2. Histopathology: leukocytoclastic vasculitis 

3. Purpuric or EM-like lesions 

4. Clinical signs of systemic diseases 

5. TESR, circulating immune complexes, 
positive direct IF, decreased CH50 

6. Unresponsiveness to H 1 -antihistamines 

7. Serologic indications of connective tissue 
diseases (dsDNA-antibodies, ENA: SS-A (Ro) 
and SS-B (La) antibodies, 

positive lupus band etc. 



Chronic urticaria 

▼ 

Urticarial vasculitis 



Autoimmune connective 
tissue diseases 



8.6 

Differential Diagnosis 

Physical urticaria like cold or delayed pressure urticaria can present with 
some clinical aspects of leukocytoclastic urticarial vasculitis, such as an 
increased ESR and several other cutaneous and extracutaneous manifesta- 
tions of the disease (Monroe et al. 1981, Wanderer et al. 1983, Czarnetzki et al. 
1994). Differentiation is easy with a cold or pressure test. Leukocytoclastic 
vasculitis without urticaria can also be induced by prolonged exercise (Prims 
et al. 1996). 

In order to clinically differentiate ordinary urticaria from urticarial vascu- 
litis, it is very helpful to simply mark the edges of individual wheals with a skin 
pen. In ordinary urticaria, the wheals are fleeting and change their position 
within hours whereas urticarial vasculitis lesions persist within the markings 
for more than a day. 



8.7 

Therapy 

As already mentioned, idiopathic urticarial vasculitis is relatively unrespon- 
sive to therapy. Hi-type antihistamines, even in combination with H 2 -type 
antihistamines, are of little use, except for a mild reduction of itching in indi- 
vidual cases (O’Loughlin et al. 1978, Lopez et al. 1984). Non-steroidal anti- 
phlogistics, particularly indometacin, are useful in the treatment of associated 
joint symptoms (Millns et al. 1980), but they are disappointing with regard 
to skin manifestations. Similarly, colchicine is, in contrast to older reports. 
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mostly not useful (Werni et al. 1986; Venzor et al. 1995). Treatment with 
hydroxychloroquine, sulfones or dapsone is however useful in many cases 
(Matthews et al. 1978, Ruzicka and Goerz 1981, Jones et al. 1983, Fortson et al. 
1986, Lopez et al. 1984). 

In case of poor responsiveness, the combination with non-steroidal anti- 
phlogistics may be useful. We have furthermore observed excellent respon- 
siveness in several cases, using a combination of dapsone with pentoxifyllin 
(Niirnberg et al. 1995). Oral steroids at doses up to 40 mg/day also cause 
improvement within a few days (Lopez et al. 1984, Callen and Kalbfleisch 
1982). This is however a purely symptomatic treatment, and longtime adverse 
effects have to be taken into consideration (Hintner and Tappeiner 1979). 
Interferon a (3 x 3 mio. I.LF./week),but not interferon y, may sometimes sup- 
press symptoms (Czarnetzki et al. 1994). Chemotherapeutic agents like 
azathioprin, methotrexat or cyclophosphamide as well as plasmapheresis 
should only be used when systemic complications are marked and when other 
types of therapy are of no help (McDuffie et al. 1973, Sissons et al. 1974, 
Hintner and Tappeiner 1979, Venzor et al. 1995). 

In a recent study of 18 patients with hypocomplementemic urticarial vas- 
culitis, simultaneous exposure to cigarette smoke was shown to be an im- 
portant risk factor for the development of severe, lethal pulmonary complica- 
tions (Wisnieski et al. 1995). Patients should accordingly be instructed to avoid 
smoking. 

In secondary urticarial vasculitis, treatment of the basic disease is the most 
important therapeutic principle. A combination with the drugs mentioned 
above can be considered as well for faster symptomatic relief. 
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9.1 

Definition 

The first description of this entity occurred at the end of the last century as 
small brown skin lesions with associated whealing after mechanical irritation. 
Unna (1887) first noted a local proliferation of mast cells in the dermis under- 
lying these brown spots. Until the 1930ties, the disease was named urticaria 
pigmentosa. With the discovery that other organs may be involved as well, 
Sezary changed the name to mastocytosis. 

The disease has been classified on the basis of diverse criteria (Langer and 
Wolff 1990, Metcalfe 1991). The classification shown below is a simplified 
modification on the basis of clinical involvement in different age groups and 
prognostic criteria. 

I. Benign cutaneous mastocytosis: 

1. Solitary mastocytoma 

2. Disseminated mastocytosis 

- Juvenile type 

- Adult type 

II. Benign systemic mastocytosis: 

- Juvenile type 

- Adult type 

III. Malignant mastocytosis 



9.2 

Epidemiology 

Mastocytosis is a relatively rare disease. Its frequency is about 1 per 1000 - 8000 
patients with cutaneous diseases (Sagher and Even-Paz 1967). At the depart- 
ment of dermatology at the University of Munster, 100 new patients were seen 
by us within 5 years (unpublished). Half of these patients had developed their 
disease before puberty, and in more than 90% of them, the diagnosis was 
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made at birth or within the first 6 months of life. The male/female ratio is 
about equal. Symptoms are minor, particularly among children (Czarnetzki 
and Behrend 1981). Many adults have evidence for extracutaneous involve- 
ment (Czarnetzki et al. 1988, De Villez 1995). Mastocytosis is seen in all races 
and in different types of mammals, particularly in dogs (Cook 1969). 



9.3 

Clinical Manifestations 



9.3.1 

Cutaneous Mastocytosis 

Solitary mastocytomas occur almost exclusively during childhood. They 
consist of up to 5 cm in diameter, raised yellowish papules or plaques on any 
region of the body, with preferential localization of the wrists (Fig. 9.1). The 
lesions regress almost invariably within a few years, and malignant changes 
are extremely rare. 

Disseminated cutaneous mastocytosis is the most frequent manifestation 
of the disease (Fig. 9.2). In children, there are typically multiple nodular 
lesions, rarely also larger tumors. Disseminated maculopapular lesions are the 
most frequent manifestation of cutaneous mastocytosis in adults. There is a 
tendency to develop small blisters and bullae on these lesions during the 
first 1-3 years of life (Fig. 9.3), but not thereafter. Other, more rare manifesta- 




Fig. 9.1. Solitary mastocytoma at the edge of the sole of the foot. It was detected after the 
child refused to walk because of the painful swelling when walking. After local PUVA treat- 
ment, the child was able to walk again 
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Fig. 9.2. Generalized 
urticaria pigmentosa in a 
9 months old girl. The 
lesions are erythematous at 
sites of rubbing (left axilla, 
below right shoulder blade, 
belt region: positive Darier’s 
sign) 




tions are lichenoid, plaque-like, xanthelasma-like and erythrodermic 
(“leopard skin”) skin involvement. In less than 1% of adult patients, focal, 
solitary or multiple teleangiectatic lesions, located mostly on the trunk, are the 
sole clinical manifestation. This condition is termed teleangiectasia macularis 
eruptiva perstans (Cohn and Mason 1994). Mixed forms with associated 
pigmented lesions can occur as well (Parks and Camisa 1988). Very rarely, 
persisting skin lesions are missing in mastocytosis, and the diagnosis is made 
on the basis of chronic urtication and increased numbers of mast cells on 
histology. 



9.3.2 

Systemic Mastocytosis 

The frequency of systemic involvement is generally reported as in 4.5 - 10% in 
patients with cutaneous mastocytosis. If careful examinations of the bone 
marrow are done, it approaches 50% (Czarnetzki et al. 1988) and even 90% in 
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Fig. 9.3. Bullous lesions and 
erosions at sites of previous 
blisters in a 18 months old 
girl with mastocytosis. The 
skin is diffusely erythema- 
tous and thickened in the 
diaper area. The child also 
suffered from epilepsy after 
massive histamine release, 
which occurred e.g. during 
a warm bath 




adults (DiBacco and Deleo 1982). The numbers of mast cells in the bone 
marrow are generally increased in these patients. 

Changes of the bone marrow and the skeleton in systemic mastocytosis 

• Due to increased differentiation of c-kif^, CD 34'^ mast cell precursors 
(Czarnetzki et al. 1995) 

• Effects of mast cell mediators on bone metabolism: 
osteolysis/osteosclerosis 

Enlargement of liver and spleen as well as radiological changes of the skeleton 
are observed in up to 70% of patients, while lymphadenopathy occurs only 
rarely. Changes in these organs do not necessarily imply mast cell prolifera- 
tion. In the liver and the intestine, one frequently observes only fibrotic 
changes. Radiological changes can present as single osteolytic lesions, par- 
ticularly on the skull of children, whereas diffuse osteolysis is more frequent 
in adults. Systemic mastocytosis can also occur without skin involvement. 
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Malignant mastocytosis is extremely rare, but is thought to occur more 
frequently in adults than in children (Travis et al. 1988). 



9.4 

Symptomatology 

Local Symptoms. Most patients with mastocytosis consult a physician because 
of the pigmentary changes and the whealing after rubbing (Darier’s sign) 
(Fig. 9.4). The latter is frequently also positive in clinically normal skin. Less 
than 20% of patients with skin involvement only complain about itching which 
is particularly rare and mild in children (Czarnetzki and Behrendt 1981). 

Systemic Symptoms. Itching and other symptoms are more frequent in adults 
with systemic involvement. Flushing is relatively frequent, followed in decreas- 
ing frequency by dizziness, nausea, abdominal pain, diarrhea and peptic ulcers 
(Table 9.1). Tachycardia, headache, cardiovascular symptoms including 
shock and symptoms of the so-called mastocytosis syndrome (see below) can 
develop after massive histamine release and can be lethal. Malaise, fever and 
weight loss are signs of malignant disease. Local pain of bones and over joints, 
together with paresthesias, psychiatric disturbances and even convulsions, are 
rare and due to mast cell induced changes of the skeletal and the nervous 
system (Sagher and Even-Paz 1967). 




Fig. 9.4. Whealing and erythema of the skin after rubbing (Darier’s sign) in an adult with 
mastocytosis 
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Table 9.1. Frequency 
of symptoms in systemic 
mastocytosis 



Symptom 


Frequency [%] 


Pruritus 


41% 


Flushing 


36% 


Nausea, vomiting, abdominal cramps 


23% 


Tachycardia 


18% 


Weakness, fatigue, malaise, fever 


12% 


Headache, dizziness 


10% 


Weight loss 


10% 


Peptic ulcer 


4-7% 


Respiratory symptomatology 


Rare 


Bone pain 


Rare 


Convulsions 


Rare 



Mastocytosis syndrome 

• Generalized itching 

• Pulsating headaches 

• Bronchospasms 

• Vagovasal syncopy 

• Inability to concentrate 

• Depressive moods 



9.5 

Histology 

In adults with beginning mastocytosis, there is most frequently an increase of 
spindel shaped mast cells, with long cytoplasmatic processes in a perivascular 
location, diffusely scattered within the upper dermis. Five to seven mast cells 
per microscopic field (400 x magnification) are thought to be diagnostic 
(Fig. 9.5) (Lennert 1962). In adult-type mastocytosis, it is often quite difficult 
to decide whether the numbers of mast cells in the tissue are really increased. 
In case of doubt, several biopsies should be made at different locations. Recent 
immunohistological examinations of lesions of urticaria pigmentosa have 
shown that mast cells are less mature but otherwise normal, compared to 
mastocytomas and mast cells in normal skin (Haas et al. 1994, Hamann et al. 
1995 a). An increased lesional expression of the well known mast cell growth 
factor SCF (Longley et al. 1993) could so far not be confirmed by us (Hamann 
et al. 1995 b). In contrast to childhood mastocytomas, adult urticaria pigmen- 
tosa lesions have a mutation in the c-kit (SCF receptor) of their lesional mast 
cells (Biittner et al. 1997). This mutation has previously been identified in a 
mast cell leukemia (Furitsu et al. 1993), in the peripheral blood mononuclear 
cells of patients with mastocytosis and associated hematologic disorders 
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Fig. 9.5. Histologic section of epidermis and upper dermis in an adult patient with masto- 
cytosis. Note the violet discoloration of intracellular and released mast cell granules due to 
their metachromatic staining characteristics (toluidine blue x 400) 



(Nagata et al. 1995), and in cutaneous and spleen mast cells of adult masto- 
cytosis (Longley et al. 1996). Thus, the presence of the mutation alone does not 
determine the malignant or benign behavior of the cells. 

In the bone marrow, there is frequently a focal or a diffuse increase in the 
number of mast cells (Czarnetzki et al. 1988). Bone marrow aspirations often 
yield false-negative results due to the focal nature of the mast cell increase, 
because of sclerosing alterations and due to the adherence of mast cells to the 
connective tissue septae and the endostium (Webb et al. 1982). Other possible 
changes in the bone marrow are a myeloid hyperplasia with a shift to the left, 
a decreased erythropoiesis and a moderate to pronounced eosinophilia. In 
children, involvement of the bone marrow can also occur in up to 50 % (Roder- 
mund et al. 1978). 

For the demonstration of mast cells, specific stains like toluidine blue, 
methylene blue or Giemsa are necessary (Lennert 1962, Haas et al. 1994). 
Possible signs for a malignant transformation are an increased ratio of 
nucleus to cytoplasm, fewer cytoplasmic granules, an increase of atypical 
mitoses and an increased cellular and nuclear polymorphism, with giant cells. 
Different authors disagree however on the significance of these findings. 
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9.6 

Laboratory Findings 

Histamine levels in the skin, the serum and the urine of patients with systemic 
mastocytosis are variably increased. Histamine metabolites in the urine cor- 
relate better with the number of mast cells in the tissue than histamine itself 
(Granerus et al. 1983, Kors et al. 1996). Other mast cell products like pros- 
taglandin D 2 , leukotrienes and glykosaminoglycans can be increased in the 
skin, the serum or the urine (Czarnetzki 1986). An increase of alkaline 
phosphatase, calcium and phosphorus as well as decreased cholesterol and 
serum prothrombin levels can be secondary to hepatic and skeletal involve- 
ment (Table 9.2). 

Changes of formed elements in the blood can be due to fibrosis of the bone 
marrow and are exclusively observed in systemic mastocytosis. Signs of an 
early leukemia should be watched for (see below). Circulating tissue mast cells 
have supposedly been observed in 16% of patients with systemic masto- 
cytosis, an eosinophilia however only in 12% (Sagher and Even-Paz 1967). 

Hematological Diseases in Systemic Mastocytosis 

• Leukocytosis, leukopenia 

• Anemia (due to decreased erythropoiesis) 

• Myeloproliferative diseases 

• Mast cell leukemia 



9.7 

Diagnosis 

Most types of cutaneous mastocytosis can be recognized because of the typi- 
cal clinical appearance. Table 9.3 lists the sequence of diagnostic steps to be 



Table 9.2. Laboratory findings in systemic mastocytosis ((+) = increase; (-) = decrease; 
Ca = serum calcium; P = serum phosphorus) 



Blood 



Urine 



Histamine (+) 

Tryptase (+) 

Alkaline phosphatase, Ca, P (+) 
Cholesterol (-) 

Prothrombin time (-) 
Thromboxane B2 (+) 

6 Keto-PGp 2 (-) 



Histamine and metabolites (+) 
PGD2 (+) 

Hyaluronic acid (+) 
Chondroitin sulfates (+) 
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Table 9.3. Diagnostic measures in mastocytosis (+/- 
tion; Ca = serum calcium; P= serum phosphorus) 


= not obligatory, dependent on indica- 




Children 


Adults 


1 . Patient history, clinical examination 


+ 


+ 


2. Darier's sign (positive in 90%) 


+ 


+ 


3. CBC & diff., liver enzymes, Ca, P 


+ 


+ 


4. Skin biopsy 


+/- 


+ 


5. Bone marrow puncture and biopsy 


- 


+ 


6. X-rays of bone and gastrointestinal tract 


- 


+/- 



undertaken in children and adults. In 90% of patients, the diagnosis can be 
confirmed by the development of erythema and whealing after rubbing 
(Darier’s test). About 50% of patients also develop dermographic whealing in 
normal skin (Fig. 9.6). 

In order to rule out systemic involvement, patients or parents should be 
asked about gastrointestinal symptoms or flush. Liver, spleen and peripheral 
lymph nodes should be palpated on physical examination. All patients should 
have a comprehensive blood test, including alkaline phophatase, liver and 
serum phosphate. 

In very small children, a skin biopsy need not be made when the clinical 
presentation is typical because of the mostly benign nature of the disease. 
The biopsy is on the other hand helpful to confirm the diagnosis and to ex- 
clude malignant transformation. In adults, a bone marrow biopsy should 



Fig. 9.6. Urticarial dermographism in an adult with masto- 
cytosis. Note the irregular border of the linear wheal which 
is due to more marked whealing at sites of increased mast 
cell numbers 





134 



N. Haas and B.M. Henz 



always be made. Other examinations like X-rays of the skeleton, sonographic 
examination of the liver and analysis of the urine for histamine metabolites 
can be done, dependent on the symptomatology. 



9.8 

Prognosis 

With a few exceptions, mastocytosis is due to a benign proliferation of mast 
cells (e.g. dogs with mastocytosis are known to have a normal or even a pro- 
longed life expectancy) (Cook 1969). In juvenile mastocytosis, the stimulus for 
mast cell proliferation is apparently lost in the majority of cases, and the lesi- 
ons mostly regress by puberty. In contrast, spontaneous remission is observed 
only rarely with the onset of the disease after puberty, and it also seems less 
likely in children whose disease starts later after birth. Spontaneous regression 
is however also observed despite systemic involvement (Robinson et al. 1962, 
Kors et al. 1996). 

In adults with systemic but no cutaneous involvement, up to one third were 
formerly thought to develop malignant mastocytosis or another type of mali- 
gnant leukemia (Lennert and Parwaresch 1979). According to newer data and 
own observations, such cases are extremely rare in patients with cutaneous 
involvement (Metcalfe 1991). Cardiovascular collapse after massive mast cell 
degranulation or due to bleeding or perforating peptic ulcers can, however, be 



Table 9.4. Potentially life-threatening situations for mastocytosis patients due to unspecific 
mast cell degranulation 



Nonspecific mast cell degranulators Beware of 



Heat, cold 
Mechanical stimuli 
Alcohol 

Insect and snake venoms 

Bacterial toxins or polypeptides in food 
Drugs 



Marked changes in temperature 
Massage 

Bee or wasp hyposensitisation (can however 
be successful when done with care) 

Fish, crabs, lobster 

Curare (anesthesia) 

Radio contrast reagents 
Dextrane (fluid expanders) 

Morphine 

Codeine (frequently in cough medicine) 
Chymotrypsin (in enzyme preparations) 
Polymyxin B 

Parathormon (functional diagnosis) 
Somatostatin (for hemostasis) 
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life-threatening. These complications have been observed in 4 - 7 % of patients 
with systemic mastocytosis. 

Parents and/or patients must therefore be thoroughly informed about the 
nature of the disease and regarding substances which can cause a sudden and 
massive release of mast cell mediators (Table 9.4). Physicians should consider 
the mast cell degranulating activity of certain drugs. Anaphylactic reactions 
during general anesthesia as well as exposure to radio contrast media, opiates, 
volume expanders or peptide hormones are particularly dangerous for masto- 
cytosis patients. If these drugs cannot be avoided, the patients should be 
treated prophylactically with HI -type antihistamines and corticosteroids. 
Particularly endangered patients should carry adrenaline inhalers and/or 
a first aid kit containing antihistamines, corticosteroids and adrenalin spray. 
Although insect stings can be life-threatening, recent experiences have shown 
that hyposensitisation of specifically sensitized patients with mastocytosis 
can be achieved when done with great care. 



9.9 

Therapy 

Since no causative treatment of mastocytosis is as yet available, treatment is 
otherwise symptomatic, dependent on the types of symptoms and their 
severity. 

For itching and other symptoms responding to HI -type antihistamines, 
new non-sedating antihistamines like cetirizine (10 mg/d) cause satisfying 
relief. Alternately, an antihistamine with more marked sedation like hydroxy- 
zine (25 mg/d) can be recommended for the evening. Flushing is supposedly 
responsive to cycloxygenase inhibitors like aspirin (500-1500 mg Id) (Roberts 
et al. 1980). 

Gastrointestinal symptoms like increased gastric acidity can be treated 
with an H 2-blocker (Johnson et al. 1980). The effective dosis of the H 2-blocker 
cimetidin is 200-800 mg/d. Undesirable effects like brady- and tachycardia 
should be watched for. Diarrhea and abdominal cramps respond well to oral 
disodium cromoglycate (Soter et al 1979, Czarnetzki and Behrendt 1981). 
Because of its low gastrointestinal absorption (1-2%), oral disodium cromo- 
glycate is primarily effective regarding gastrointestinal symptoms, although 
pruritus decreases also after a delay of two weeks (Czarnetzki and Behrendt 
1981). The doses in children is 400 mg/d, in adults 800 mg/d. Minor adverse 
effects like constipation should be watched for. Long-term treatment is costly 
since the drug is rather expensive. 
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Therapeutic Possibilities for Symptomatic Treatment of Mastocytosis 

Hi -type antihistamines 
H 2 -type antihistamines 
Aspirin 

Disodium cromoglycate 

PUVA,also local PUVA 

Topical corticosteroids under occlusion 

Interferon a 

UVAl 

Circumscribed, symptomatic mastocytomas, e.g. at the sole of the foot, 
but also diffuse types of cutaneous mastocytosis, respond in part to PUVA 
(Christophers et al. 1978, unpublished own observations). Pruritus and whealing 
decrease, and the lesions gradually disappear after several weeks of treatment. 
Symptoms and lesions of generalized urticaria pigmentosa recur however 
within 6 months to one year (Czarnetzki et al. 1985, Kolde et al. 1984). Under 
local occlusion with potent corticosteroids, e.g. clobetasol, mastocytomas can be 
made to disappear entirely (Taylor et al. 1993), but they recur within a year. 
Treatment with interferon causes improvement of symptoms and partly also 
lesions in benign mastocytosis (Czarnetzki et al. 1994, Kolde et al. 1995, Lippert 
and Henz 1996). Impressive individual responses have furthermore been 
reported in a patient with more aggressive disease (Kluin-Nelemans et al. 
1993) although this could not be confirmed by others (Worobec et al. 1996). 
Recently, treatment with UVAl has also been reported to be highly beneficial 
(Stege et al. 1995). 
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10.1 

Practical Approach 

A search for the causes of urticaria is regarded an unsurmountable task by 
some physicians since it seems to be time consuming, rarely successful, and 
accordingly frustrating. The general principles of diagnosis, as outlined here, 
are to provide simple guidelines for a straight forward and logical diagnostic 
approach. For the diagnosis of specific types of urticaria, the reader is referred 
to the respective chapters of this book where these are discussed more exten- 
sively and in greater detail. 

Of all diagnostic procedures outlined below, a thorough history is the most 
important measure, since positive skin tests and even the detection of specific 
serum IgE may be clinically irrelevant for diverse reasons (Pastorello 1995; 
Bernhisel-Broadbeut 1992). Further diagnostic procedures should be selected, 
dependent on the suspicions elicited by the meticulous history. 

Diagnostic Procedure in Patients with Urticaria 

A. Basic diagnostic measures: 

1 . Patient history (see questionnaire. Appendix A) 

2. Physical examination 

3. Laboratory tests (routine CBC and diff.) 

4. Patient diary (often very helpful) 

B. Narrowing down of possible eliciting factors by: 

1 . Temporary avoidance of possible causes (e. g. drugs, food; see Appendix D) 

2. Therapeutic elimination of possible causes 

C. Confirmation of possible diagnosis by: 

1. Provocation testing 

a) Physical tests (pressure, cold etc.) 

b) Physical exercises (cholinergic urticaria) 

c) Oral, inhalative provocation 

d) Skin tests (prick test, intracutaneous test) 
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2. Further laboratory tests, as deemed appropriate: 

a) Cultures for bacteria (infections) 

b) Serology (for viral, bacterial and parasitic antibodies) 

c) Liver enzymes 

d) Autoantibodies, possibly cryoglobulins 

e) Complement + Cl-INH level 

f) Specific + total IgE 

g) Serum electrophoresis 

h) Stool for Candida, parasites 

i) Gastroscopy (helicobacter) 

j) Dental examination 

3. Skin and bone marrow biopsy (vasculitis, mastocytosis) 

4. X-rays (lung, sinuses) 

5. Sonography of upper abdomen and lymph nodes 

The first diagnostic step in urticaria must be the verification of urticarial reac- 
tions. This can be done with a few questions regarding the shape of the lesions, 
their distribution and duration, and the associated local and systemic symp- 
toms, particularly itching. In case the patient has wheals at the time of his visit, 
their inspection is helpful in the diagnosis. A test for dermographism to rule 
out the frequently associated dermographic urticaria should be done at this 
point. This entire procedure can be done within 2-3 minutes. 

Subsequently, a more thorough history should be done to identify possible 
causes. Since this requires at least 15 minutes, it is easier, more time saving and 
more effective to send the patient back into the waiting room with an exten- 
sive questionnaire about possible causes of urticaria (see Appendix A). Alter- 
natively, the list of items given below should be discussed with the patient. 

Items To Be Asked During a Thorough Patient History (the Questionnaire in 
Appendix A Can Be Used Instead) 

1. Frequency and duration of urticaria 

2. Diurnal variation 

3. shape, size and distribution of wheals 

4. Associated angioedema 

5. Associated subjective symptoms 

6. Family history regarding urticaria, atopy 

7. Previous or currently existing allergies, infections, internal diseases or 

other possible causes 

8. Induction by physical agents 

9. Use of drugs (including injections, immunizations and home remedies) 

10. Food intolerance 
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Fig. 10.1. Flow sheet as an aide in the stepwise procedure for the diagnosis of urticaria 
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11. Smoking habits 

12. Type of work 

13. Hobbies 

14. Occurrence in relation to weekends, holidays and foreign travel 

15. Surgical or other implantations 

16. Reactions to insect stings 

17. Relationship to the menstrual cycle 

18. Response to therapy 

When a special type of urticaria is suspected by history, the diagnosis should be 
confirmed by provocation tests. Furthermore, specific laboratory tests should be 
done as indicated. These yield positive results in maximally 20% of patients. 
Routine laboratory tests are not worthwhile and uneconomical (Table 10. 1 ), par- 
ticularly since positive results are rarely causally related to the urticaria. 

As a further outpatient measure, the patient can be asked to keep a diary 
(see Appendix B). His notes often yield additional information and hints about 
possible causes, particularly after he has been educated about potential elicit- 
ing factors during his discussion with the physician. If allergy or an intole- 
rance to a drug are suspected, this specific preparation should be omitted and 
replaced by a drug from a different chemical class if necessary. Subsequent 
amelioration or remission supports the suspected diagnosis. Reexposure to 
the suspected drug is usually not necessary, in view of the potentially danger- 
ous reactions. When an allergy or intolerance to food instead of drugs is 
suspected, the same procedures should be followed. Even if the likelihood of 
success seems low on the basis of the medical history, a trial with a low- 
pseudoallergen diet (see Chapter 1 1 and Appendix D) is worthwhile in view of 



Table 10.1. Positive labora- 
tory tests in patients with 
acute and chronic urticaria 
irrespective of their patho- 
genetic significance (Kraig 
et al. 1980; Stemmier and 
Lischken 1979; Doeglas 
1975; Zuberbier et al. 1995). 
Causal relation ship is rare, 
a screening is not indicated 



Result 


Frequency [%] 


Positive stool for Candida 


9-21 


Sinusitis and tonsillitis 


0-17 


Dental problems 


0-16 


C3 + C4 


1-14 


Thyroid antibodies 


9 


Urinary changes 


3.5 


Cryoglobulins 


3 


Helicobacter pylori 


1-2 


ANA 


1-2 


ESR 


1 


Eosinophilia 


0-2 


Worm eggs or parasites in the stool 


0-1 


RF (>1:10) 


0 


Specific IgE for Candida 


0 
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the fact that in some studies, more than 70 % of patients with chronic urticaria 
derive benefit from it (Zuberbier et al. 1995; Haustein 1996; see also Chapters 
2 and 3). A number of the patients are not aware of the possible associations. 

Oral or other systemic provocation tests should generally be done only on 
hospitalized patients. This holds particularly for provocation tests with drugs. 
Patients should be free of symptoms prior to testing. Since this is not always 
possible, even with hospitalized patients, an exposure can be tried under 
close observation of the patient for worsening of symptoms, since the tested 
agent may be an aggravating factor of the basic urticarial symptomatology 
(Wiithrich 1983). In our hands, the symptomatology in these reactions is 
however rarely reproducible and relates instead to the level of expectation of 
the patient (own unpublished observation). Another possible reason is that 
the original reactions were pharmacological and due to higher doses or excite- 
ment of the patient during e.g. surgical procedures with local anestethics, so 
that the symptoms are not reproducible during testing with ordinary doses. 

If hospitalization is possible and feasible, this is of advantage since the 
patient can be tested away from his daily environment and from the eliciting 
stimuli operative under these conditions. In all patients suspected to suffer 
from food-induced urticaria, it is worthwhile to order a minimal diet con- 



Table 10.2. Special examinations only to be performed, in addition to CBC, differential and 
ESR, in case of a specific suspected cause of urticaria (not for screening) 



Type I allergy 


Infections 


Infestations 


Skin tests 


Cultures 


CBC and diff. 


Total IgE 


Serology (mononucleosis) 


Total IgE 


Specific IgE 


Liver enzymes 


Stool for worm eggs/ 
parasites 


CBC and diff. 


Sonography, upper abdomen 


Serology 


Omissions of e.g. food, 


Sinuses 


Sonography, 


drugs 




upper abdomen 


Provocation tests 


Dental status 
Gastroscopy 




Malignant diseases 


Autoimmune diseases 
(see also Chapter 8) 


Hormonal disturbances 


CH50 


RF 


T3,T4 


C3,C4,Clq 


Antinuclear antibodies 


Thyroid antibodies 


ClINH 


Circulating immune complexes 


Ca,P 


Protein electrophoresis 


Anti-IgE 




CEA 


CH50 




X-rays 


C3,C4 




Sonography 
Bone marrow biopsy 


Immunohistology 
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sisting of potatoes, rice and water at the beginning of hospitalization. This 
excludes with high probability type I allergy against food as causative factor, 
since in type I allergy, in contrast to pseudoallergy, symptoms cease soon after 
allergen avoidance. A low-pseudoallergen diet or an elimination diet can be 
instituted thereafter (see Chapter 1 1 and Appendix D). 

10.2 

Tests for Allergy 



10.2.1 

General Aspects 

If allergic causes of urticaria are suspected by history, specific tests with the 
suspected substance should be done. Although in type I allergy, skin and in 
vitro tests are possible, double blind placebo controlled in vivo provocation 
tests are currently thought to be the gold standard for detecting a relevant 
type-I-allergy (Pastorello 1995), and they are the only possibility for testing in 
case of pseudoallergies (see Section 10.2.3). Preferentially, the same route and 
circumstances under which the suspected agent gained entrance into the 
body, should be used for testing. When performing skin tests, it should be 
remembered that these have sometimes a low sensitivity in food allergy and 
that they are invalid for all types of pseudoallergens (see Section 10.2.3). 

Veritable type I allergies are found particularly often in chronic inter- 
mittent urticaria, and they are only of minor importance in chronic continu- 
ous and in acute urticaria. 



10 . 2.2 

Skin Tests for Type I Allergies 

Skin tests for mast cell-dependent type I allergic urticaria can be done using 
5 different methods. 

Prick tests are used very commonly because of their simplicity. The test is done 
by placing a drop of the allergen extract on the skin and pressing the tip of 
a lancet at an angle of 45-90° centrally about 1 mm through the epidermis, 
avoiding any type of bleeding. In this way, about 3 pi of the solution enter the 
skin (Fig. 10.2). In case of natural foods, the testing can be performed by first 
pricking the food and then using this lancet for pricking the skin. 

For scratch testing, the skin is longitudinal scratched with a lancet or a needle 
(Fig. 10.3) or an area of about 1 cm^ is superficially scratched, and a drop of 
the allergen extract or the raw test material is then applied to this area. 
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Fig. 10.2. Prick test with a positive reaction to walnut extracts (on the left) and two negative 
reactions to other allergens. The lancet is pressed through a drop of the test reagent into the 
skin 




Fig. 10.3. Scratch test with whealing reaction in response to histamine. The skin was linearly 
scratched with a lancet, and the test solution was thereafter applied to the site on a small 
cotton pad 
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During intracutaneous testing, about 20 ]il of the sterile extract in a tuberculin 
syringe are slowly injected intradermally with a fine needle (30 gauge). 

The rubbing test is done prior to other types of skin tests primarily for safety 
reasons in patients who are suspected to be highly sensitized. It can also been 
done with raw material, as in the prick and scratch tests. Wheals appear pre- 
ferentially around hair follicles since penetration at these sites is best. 
Readings are done after 20 minutes. The test is 10000 times less sensitive 
than intracutaneous tests and 100 times less sensitive than prick and scratch 
tests. 

All tests are done on the upper or lower arm for safety reasons since in case 
of severe reactions, a tourniquet can be applied. When tests are done on the far 
more sensitive back, the test substances should first be pretested on the arm 
with a prick test for safety reasons. The distance between individual test sites 
should be at least 3 cm, preferably 5 cm, in order to avoid an influence of one 
test site on the other or to allow for exact evaluation of individual sites in case 
of very large reactions. 

During all tests, controls should be done with the vehicle (negative control) 
as well as with histamine as positive control (0.01% solution for intra- 
cutaneous tests and 0.1% solution for prick tests, or diluted 1:10000 and 
1 : 1000, respectively). 

Tests are read after 15-20 minutes and if possible also again after 6-8 hours, 
the latter to detect late phase IgE-mediated reactions. Normal histamine wheals 
should be 4-6 mm in diameter for prick tests and 12- 16 mm for intra- 
cutaneous tests. Whealing reactions in response to allergens are quantified in 
relation to the histamine wheal, i.e. 2+ at equal size, 3+ when the reaction is 
larger and 1 + when it is half the size of the histamine wheal. Very large wheals 
or pseudopodia are classified as 4+. A more exact quantification can be done 
by planimetry or by measuring the product of the diameters at right angles, 
divided by 2. 

The epicutaneous test is done exclusively to rule out contact urticaria (see 
Chapter 7). It may also be used to confirm a positive prick test. Patch tests are 
done as for contact eczema. Readings are done after 20-60 minutes and 
again at 8 hours for the detection of possible delayed urticarial reactions (see 
Chapter 7). Since the intact skin is impermeable to many substances, pene- 
tration of the allergen can be enhanced by rubbing the skin with a firm agent 
{rubbing test). 

There are only a few contraindications to skin testing (see below). Further- 
more, one should consider that the skin reactivity is influenced by many 
factors (see below). This, it is of paramount importance to stop Hi-antihista- 
mine treatment at least 2-3 days prior to testing and for several weeks for long 
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acting preparations like astemizole. Sympathomimetics should be stopped 
one day before testing. Tranquillizers, tricyclic antidepressants and neuro- 
leptics with Hi -blocking activity should be allowed an appropriate wash-out 
time as well. Corticosteroids at low doses (up to 40 mg) and after a one-week 
treatment are not contraindicated, but data regarding higher doses and longer 
therapy are not available. Many other antiallergic and antiinflammatory drugs 
like disodiumcromoglycate, theophyllin, aspirin or H 2 -blockers have no in- 
fluence on testing. Skin tests can also be done without special precautions 
during childhood. 

Contraindications to Skin Testings (in Parenthesis: Possible Exceptions) 

• Severe systemic diseases like pneumonia, decompensated cardiac insuffi- 
ciency 

• Pregnancy (relative contraindication) 

• Thrombocytopenia (possibly for intracutaneous tests) 

• Defects of coagulation, possibly for intracutaneous tests (not during 
coumarin treatment) 

• Acute allergic symptoms (not with inhalation allergies) 

• Impetigo 

• Extensive cutaneous inflammation 

Factors Influencing Reactions to Prick- Scratch- and Intracutaneous Tests (for 
Positive and for Negative Influences) 

• Quantity of allergens 

• Reactivity of mast cells 

• Reactivity of the target tissue 

• Depth of injection 

• Body region (T on the upper back) 

• Time of day (T in the evening) 

• Menstruation cycle (T prior to mensis) 

• Age (T during the 3. decade) 

• Associated diseases (T with dermographic urticaria, i with ichthyosis and 
atopic eczema) 

• immunotherapy (i) 

• Refractory period after whealing reaction or anaphylaxis (i) 

• H 1-type antihistamines (i) 

• Psychotrophic drugs with H 1-type antihistamine activity (i) 

• Sympathomimetics (J.) 

Positive skin tests have been found on routine testing in 2-8% of patients 
for pollen and house dust mite, although the patients had no corresponding 
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symptoms. The same holds for fish antigens (Bernhisel-Broadbent et al. 1992). 
The allergens must thus be considered as clinically irrelevant. These patients 
may however develop symptoms at a later time point. This is particularly 
observed with allergens that are chemically related or that crossreact immun- 
ologically. Prominent examples are the profilins which are ubiquitously distri- 
buted in the vegetable kingdom, tropomyosin in insects, crustacians and 
mites, or carbohydrates in otherwise unrelated substances (Pastorello 1995). 
Development of tolerance, as observed e.g. in children with milk allergy after 
2-3 years, is another reason why skin tests continue to be positive. 

False-positive skin tests are caused by vasoactive amines, histamine libera- 
tors or toxic agents, as observed in insect or plant extracts, but also in food 
extracts or drugs. These substances can also increase reactions that are other- 
wise only subclinically positive. The coexistence of dermographic urticaria is 
another reason for false-positive reactions. 

False-negative reactions are usually observed after incorrect application of 
allergens or when the patient has taken antihistamines. A further cause is the 
lack of specific allergens relevant for the patients in the commercial test extract. 
Allergen extracts are also less stable after dilution, particularly extracts from 
fruits and vegetables. Adding more glycerin for stabilization is on the other hand 
problematic since it can increase the number of false-positive reactions. In 
case of suspected false-negative reactions, it is recommendable to use fresh 
substances for testing. Even in this case, a negative test result need not rule 
out the type-I allergy since some allergens only originate within the body due to 
pH-changes or reactions of enzymes. As a final possible cause for false-negative 
reactions, the refractory period after massive generalized whealing reactions or 
anaphylactic reactions, e.g. after massive insect sting reactions, should be con- 
sidered. In this case, tests should be done only 2-3 weeks later. Under normal 
conditions, testing for type I allergies can however be done at weekly intervals at 
the same test site with reproducible results (Grabbe et al. 1993). 

10.2.3 

Provocation Tests for Type-1 Allergies 

Because of their limited use and the unreliability of skin tests in a broad range 
of circumstances, oral or parenteral provocation tests with the suspected 
agents are unavoidable for the diagnosis of urticaria (Pastorello 1995). These 
should be done using the usual precautionary measures. Suspected drugs need 
not be tested when the history is clear and when alternative agents are avail- 
able. In case of suspected pseudoallergy to local anesthetics, pain medication 
or antibiotics, provocation tests with alternative substances via the same route 
are however frequently indicated in order to rule out reactivity to these agents 
and for reassurance of the patient. 
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Oral provocation with food can even be done in small children. Dependent 
on the history, the substances are generally given in a raw or cooked state for 
blinded testing. The taste and the appearance of the food should be changed 
in order to give the patients no clues as to their nature. The real situation 
during ordinary exposure can e. g. also be mimicked by the same processing of 
the food and by adding alcoholic beverages. Since the amount of the allergen 
may also be of importance, a strict exposure test scheme should be followed, 
as outlined below. The patient should always be symptom-free at the start of 
the provocation testing. If instead, exacerbations of preexisting mild whealing 
is chosen as a diagnostic criterion, results are mostly confusing and un- 
interpretable. 

Stepwise Provocation Diet for Type-I Allergy Testing 
Step 1 Milk and eggs: 

cheese, yoghurt, cottage cheese, milk, eggs, butter, salt, onions. 

No fruits! 

Step 2 Carbohydrates and fruits: 

bread, baked goods, pudding, honey, marmalade, 
fruit juices, tomatoes, celery, fresh fruits 

Step 3 Meat and sausages: 

bacon, beef, pork, chicken. 

No tinned meat or sausages 

Step 4 Fish and crustaceans: 
fish in tins, sardines, 

cooked or fried fish, marinade herring, crabs 

Step 5 Full exposure test: 

normal breakfast and lunch. 

Dinner: e.g. ox- tail soup, crabs with mayonnaise, meat with sauces, 
potato dumplings, sauerkraut, fruits with whipped cream, 
red or white wine, coffee 

If food allergy is suspected without clear indications regarding the nature 
of the allergen, the patient can first be given a minimal diet consisting of 
potatoes, rice and water until all symptoms have abated. Then a stepwise daily 
provocation meal, as shown above. In this way, one can often identify the 
eliciting substance within 1 - 2 weeks in hospital and in close cooperation with 
the dietitian. Such procedure also helps to allay the patient’s fears and his 
unnecessary avoidance of numerous innocuous foods. In very cooperative 
patients, this procedure can also be done on an ambulatory basis. Patients are 
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told in this case to maintain a bland diet, adding a suspected substance every 
2-3 days, until they can eat normally. In case of intercurring reactions, the sus- 
pected substance must be avoided for a while; it can then be retested later on 
to confirm the diagnosis. In children with milk or other types of food allergy, 
one should proceed as follows: 

Diet in Toddlers and Babies with Food Allergies 

1. History, diary for 2 weeks 

2. Elimination of suspicious agents 

3. Elimination diet: 

<3 months: human milk, casein hydrolysate 

3-6 months: add rice, cereals 

6-24 months: add vitamins, carrots, apple sauce, pears, pumpkin, lamb 

4. Normal diet, adding new types of food every 4 days 

One must of course make sure that the suspected food intolerance is not due 
to other causes like pyloric stenosis. In children with a high risk of atopy, cow’s 
milk should be avoided during breast feeding. These children should be either 
breast fed for the first 6 months or given casein hydrolysates, with addition of 
other types of food only after 6 months. Citrus fruits and wheat should be 
avoided until the end of the first year of life, eggs, nuts and fish until the end 
of the second year of life. 



10.2.4 

Laboratory Tests for Type-1 Allergies 

Measurement of total serum-IgE serves only as an orientation during the 
diagnostic work-up for type-I allergies. Elevations indicate a predisposition 
to atopy or other types of diseases associated with elevated serum-IgE like 
parasitic diseases, bullous pemphigoid or mycosis fungoides. In up to 90% of 
patients with type-I food allergy, total serum IgE is elevated. Specific IgE 
determinations are too expensive for screening but are of value when skin 
tests cannot be done or when these results are incongruent with the clinical 
history. 

The basic concept for the procedure of specific RAST-tests are shown in 
Fig. 10.4. This test is curently used with a number of modifications, partic- 
ularly because the use of radio-nucleotides is preferably avoided. The basic 
results are however unchanged. 

Disadvantages of this test are its high cost and the limited number of aller- 
gens that can be tested. Furthermore, problems with the instability of allergens 
exist, as described above for prick tests. Determinations of specific IgE against 
fruits and vegetables can therefore not be recommended. Some commercial 
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Allergen-binding + Specific IgE + Marked anti-lgE 




+ Test serum + ''^^l-anti-lgE 

Incubation: ^ Washing ~T ^ Washing, counting 



Fig. 10.4. Scheme for the methodology of the original RAST method 



laboratories perform a broad spectrum of tests for IgG against food allergens. 
Since such antibodies are made by the body against many foods and since they 
have no pathological significance, such tests are not recommended, particu- 
larly since the results tend to confuse the patients. So-called cytotoxic tests are 
similarly without diagnostic value. 

In vitro tests studying histamine release from blood basophils in the pre- 
sence of the allergens in question are on the other hand reliable, but rather 
laborious. The so-called basophil degranulation test which is done after 
counting basophils in blood before and after in vitro addition of allergens, has 
also received no general acceptance. Lymphocyte transformation tests are not 
reliable for the diagnosis of urticarial drug reactions. 

10.3 

Diagnosis of Intolerance Reactions 

As mentioned before, pseudoallergic intolerance reactions are a frequent 
underlying cause of chronic urticaria and drug-induced urticaria. As with 
other types of intolerance, a good history is of paramount importance for 
the proper diagnosis. This is generally easy when the eliciting agent, e.g. an 
analgesic drug, has caused intense and acute reactions. The cause is less 
evident in delayed reactions and particularly in chronic types of the disease. 
There is for example only a low correlation between the patient history and 
proven aspirin intolerance on provocation test in patients with chronic recur- 
rent urticaria. Possible reasons for this are multiple: 

• Patients may wrongly interpret symptoms as disease-related. 

• Reactions are only elicited under additive or enhancing circumstances: e. g. 
during viral infections, when aspirin or preservative-rich food are taken 
together or when the patients also drink alcohol. 
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• The contents of naturally occurring food ingredients, e.g. salicylates or 
parahydroxybenzoic acid in fruits, are highly variable, so that reactions fail 
to occur regularly on exposure to the same agent. 

• The patient has reacted clinically very recently and is in a refractory period 
at the time of testing. If this is suspected, provocation should be repeated 
after a few days. 

• Spontaneous remission has occurred (in 50% of patients with ASA intole- 
rance within one year). 

Despite all these difficulties, a thorough history of afflicted patients generally 
provides valuable clues. Its efficacy can be markedly improved using standard- 
ized questionnaires which the patient can fill in while waiting in the office or 
at home (Appendix A). It is also helpful to have the patient fill in a diary for 
2-4 weeks (Appendix B). Since a combination of different eliciting agents can 
be responsible, the diary should be as exact as possible, and since the symp- 
toms recorded by the patient can be very diffuse and nonspecific, those typi- 
cally observed during intolerance reactions are summarized in Table 10.3. 

Unfortunately, there are currently no reliable skin or in vitro tests available 
for intolerance reactions, in contrast to IgE-mediated allergies. Suspected 
agents on history must therefore be confirmed by provocation tests. 

All provocation tests should be done during hospitalization, for safety 
reasons. Drugs as well as other agents that have caused acute or severe reac- 
tions should always be tested with an indwelling intravenous catheter and with 
readily available first aid medication. During drug testing, one should only 
do provocation tests with the suspected agent when further treatment is 
urgently needed. In all other cases, so-called negative provocation tests with 
alternative substances should be done. Particularly for analgesics and local 
anesthetics, an abundance of alternative preparations are available, so that the 



Table 10.3. Objective and subjective symptoms during intolerance reactions 



Objective symptoms 



Subjective symptoms 



Urticaria/whealing 

Erythema (particularly on face and chest) 

Angioedema 

Hoarseness 

Swelling of the nasal mucosa 
Sneezing 

Tearing of the eyes 

Bronchospasm 

Diarrhea 

Fever 

Syncope 



Tingling 

Itching 

Headache 

Palpitations 

Shortness of breath 

Flushing 

Sweating 

Abdominal pain 

Nausea 

Dazedness 

Dizziness 
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risk of an anaphylactic reaction on reexposure is avoided. If a preservative 
or another additive in drugs is suspected, one may expose the specific com- 
ponents under the precautionary measures mentioned. 

Hospitalization during testing is not only advantageous for safety reasons, 
but also for standardization of the procedure. Freedom from symptoms is an 
essential prerequisite for provocation tests. For this purpose, patients with 
suspected food intolerance should be on a potato-rice-diet for at least 3 days. 
Some physicians initially give a laxative in order to remove potential eliciting 
or sustaining stimuli from the intestines. When the patient is free of symp- 
toms, he should be switched to a low-pseudoallergen diet (see Section 1 1.2.2. 1 
and Appendix D 1), and testing should be started. Pseudoallergens are either 
additives (dyes, preservatives, antioxidants) or naturally occurring com- 
ponents in food (e.g. salicylates, parahydroxybenzoic acid). A scheme for 
testing the most frequent eliciting agents of intolerance reactions in food is 
given below. In individual cases, suspected agents, e.g. sweeteners, can be 
added to this list. 

Compared with the frequency of reactions to pseudoallergen-rich food, 
positive reactions on testing encapsulated individual pseudoallergens is low in 
patients with chronic urticaria (<20%, Zuberbier et al. 1995). Such testing is 
furthermore time consuming. The reasons for the low sensitivity of the test are 
more likely due to not as yet identified pseudoallergens in natural food (e.g. 
aromatic substances, according to recent own, unpublished data) which are 
more frequent causes of pseudoallergies. 

As with skin tests, provocation tests should also be done in the absence of 
agents that might support or suppress the symptomatology. Thus, all suspect- 
ed eliciting drugs should be stopped prior to testing or, if necesssary, treat- 
ment must be continued with alternative drugs from different chemical 
groups. Depending on the previous dose, antihistamines and corticosteroids 
can generally be discontinued 3 days before testing, although 3 weeks may be 
necessary after high dose, prolonged steroid therapy. An exception to this rule 
is astemizole because of its very long half-life. The time of about 30 days 
needed for elimination of the drug maybe bridged by suppressing the patient’s 
symptoms with ordinary antihistamines that have a short half-life. 

Blockers should be stopped before testing since in case of anaphylactic 
shock, the effect of adrenaline is blocked. 

Provocation tests should approximate as closely as possible the natural 
exposure to the suspected substances. In most cases, this means oral provoca- 
tion. Ideally, the substance should be given in a bland capsule and under 
double-blind, placebo controlled conditions. Principally, only one substance 
or one group of substances should be exposed per day. In case of a reaction, 
testing must be stopped for one or even 2-3 days because of the refractory 
period. Placebo testing can however be done during that time. Preferably, the 
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substance that is suspected most should be tested at the end of the test period 
or before a weekend. 

Protocol for Provocation Tests of Known Pseudoallergens in Patients with Food- 
Induced Intolerance (Not for Explorative Purposes) 

The following agents should be filled into colorless gelatin capsules. 

A) Coloring mixture: chinolin yellow, yellow orange S, azorubin, amaranth, 
erythrosine, ponceau red, patent blue, indigotin, brilliant black, 
ferric III oxide red, cochenille, 5 mg each 
Bl) Sorbic acid, 500 mg 

B 2) Sodium benzoate, parahydroxybenzoic acid, 500 mg each 
B3) Sodium metabisulfite, 50 mg 

C) Sodium nitrate, 100 mg, sodium glutamate, 200 mg 

D) Placebo: lactose 

E) Tartrazin, 50 mg 

F) Salicylic acid, 150 mg 

G) BHA (butyl hydroxy anisole), propylgallate 

BHT (butyl hydroxy toluol), tocopherol, 50 mg each 

- To exclude pseudoallergy against additives a combination af all capsules 
can be given at one time. If a positive reaction is observed, one group each 
has to be given on a daily basis. 

- After each positive reaction, no further testing should be done for at least 
one day (except possibly placebo). Positive reactions should be verified by 
reexposure on some other day. 

Special note: There is evidence for additional, as yet unidentified pseudo- 
allergens in natural food which appear to be responsible for the majority of 
reactions. The test as described above can therefore not be used as a screening 
test for pseudoallergies. 

As with type-I allergies, intolerance reactions to food may have to be tested 
with the native foods. If at all possible, the patient should be exposed with the 
same food which is suspected to have caused his subsequent clinical reaction. 
There are several reasons for this: 

• The same foods need not contain the same chemical components. 
This holds particularly for processed foods like baked goods, sweets etc. 
These products contain not only different declared additives from the 
respective producers, but the composition of certain products can 
change from batch to batch without the consumer being aware of this. 
Besides intolerance reactions, type-I allergic reactions to hidden allergens 
may also be involved. For example, chocolate frequently contains soy 
bean or peanut products which need not be declared and which are 
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well-known type-I allergens. The same problem exists with natural 
products like vegetables since their contents e.g. salicylates, vary widely 
dependent on the type of vegetable, its ripeness and the region where it 
was grown. 

• Many types of food cannot be given in an encapsulated form. As an alter- 
native, they may be given mixed with puree or even be given via a stomach 
tube. During routine testing, this is of course a rather complicated pro- 
cedure. 

• If by history a combination of several foods is suspected, it may be 
meaningful to ask the patient to procure exactly the original food stuff for 
exposure in the reported combination. A number of intolerance reactions 
are not induced by single substances, but only by a combination of several 
factors. The most common example is the combination of low level stimuli 
together with alcoholic beverages. 

• In case of bronchial reactions to beverages, evaporated molecules which are 
subsequently inhaled may be a cause. This has been proven for metabi- 
sulfite which may be added to refreshing beverages as preservatives. In a 
watery solution, particularly the presence of citric acid, as occurs e.g. in 
fruit juices, irritating SO 2 is generated. The air above a glass of orange 
may contain 1 ppm SO 2 and may thus induce bronchial reactions. 1 1 % of 
asthmatics give a history of reactions to certain refreshing beverages. 

Intramuscular injections represent an exception to the postulate to perform 
provocation tests along the normal way of application of a substance. In this 
case, the risk of difficult to treat, long lasting reactions is too great so that on 
principle, no i.m. provocation test should be done. 

Protocol for Testing Local Anesthetics 

• Testing of alternative substances if possible 

• Never test substances that caused life-threatening reactions on history 

• Test only with an indwelling intravenous catheter (with physiological saline) 

• Have first aid medication at hand 

• Follow always the testing sequence: 

1. Prick testing 

2. Intracutaneous testing 

In case 1 and 2 are negative, provocations can be done with slowly in- 
creasing doses. 

3. Subcutaneous injections at 30 minute intervals with 0.1 ml, 0.2 ml, 
0.5 ml, 1 ml, 2 ml of test substance. 

Analogously, subcutaneous and intravenous testing can be done with other 
drugs. Dosages must be chosen in dependence of the substance to be tested. 
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Prick and intracutaneous tests are negative in case of pseudoallergic reactions 
such as intolerance to local anesthetics, but they should always be done since 
in rare cases, type-I allergic reactions can coexist as well. 

The following principle is important for testing local anesthetics: In case 
the reaction was life-threatening on history, the suspected substance should 
be tested only when it is therapeutically important. Otherwise, alternative pre- 
parations without additives which generally cause no reactions (e.g. lido- 
caine) should be tested and recommended for future treatments. 

10.4 

Other Laboratory Tests (Table 10.2) 

Routine laboratory tests are of little value for the diagnosis of urticaria (see 
Table 10.1). The situation is different when specific underlying diseases are to 
be confirmed by laboratory tests (Table 10.2). 

10.5 

Differential Diagnosis 

wheals are clinically easy to identify because of their classical signs and symp- 
toms (see Section 1.2). There are rarely difficulties to differentiate urticaria 
from other diseases. Problems arise only when the duration of individual 
wheals cannot be clearly defined or when itching is absent. Difficulties can 
exist when wheals are present together with other types of lesions, when they 
persist for a long time, such as in urticarial vasculitis, or when deep swellings 
are present, as in delayed pressure urticaria. In case of doubt, it is helpful to 
mark the edges of the wheals with a skin pen and to watch their evolution or 
resolution with time. 

Differential Diagnosis of Acute and Chronic Urticaria 

• Erythema multiforme 

• Maculopapular rashes 

• Erythema marginatum 

• Erythema chronicum migrans 

• Erythema anulare centrifugum 

• Granuloma anulare 

• Tinea corporis 

• Sweet’s syndrome 

Erythema multiforme can at times be mistaken for urticaria when the typical 
target lesions (Fig. 10.5) or mucosal involvement are missing. Maculopapular 
rashes during drug reactions or viral infections can be easily distinguished 
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Fig. 10.5. Close-up of a typical target lesion in a patient with erythema multiforme. The 
center of the lesion is grayish in color, due to early blister formation 




Fig. 10.6. Erythematous papules in an anular arrangement in a patient with bullous 
pemphigoid, prior to the development of blistering 
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Fig. 10.7. Erythematous 
plaques studded with 
papules in a women with 
Sweet’s syndrome. In 
contrast to wheals, the 
lesions persisted unchanged 
for several weeks 




because of the persistence of the individual lesions and the residual purpuric 
component. Anular erythemas and rashes (see preceding overview) can be 
more of a problem, although they also persist longer than urticarial lesions. 
Prior to the development of typical blisters, bullous pemphigoid lesions can 
closely mimic urticarial reactions (Fig. 10.6). The lesions of Sweet’s syndrome 
can represent a similar problem (Fig. 10.7), particularly since fever and leuko- 
cytosis can be a feature in some rare types of urticaria as well (see Sections 2.5, 
5.3, 5.4). Tinea corporis lesions can be differentiated by their typical scaling. 
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11.1 

Basic Therapeutic Considerations 

In contrast to the complex diagnostic approaches and procedures in urticaria, 
the therapy of most types of this disease is simple and logical (Fig. 11.1). After 
a thorough history and physical examination, three possible approaches can 
be followed: 

• Avoidance of the eliciting stimulus is the most obvious and effective type of 
treatment since the direct cause of urticaria is removed and a cure can thus 
be achieved. Unfortunately, this type of treatment depends on the exact 
identification of the cause of urticaria which in turn can be very difficult. 
In IgE-dependent urticaria, it is, however, generally quite successful. 

• The next best approach is aimed at the effector cell. Since very few drugs are 
effective at this level, it can be applied to only a limited extent. 

• Currently, the most frequently used therapy acts at the level of the target 
tissue of mast cell mediators. Very effective drugs such as Hi antihistamines 
(see below) are available for this purpose. They suppress the symptoms of 
urticaria and give the patient relief from the frequently vexing symp- 



Pathogenetic aspects 




Therapy 



1. 


Avoidance 




Pharmacological: 




1. Antihistamines 


2. 


Removal 




1. Modulation 




2. Antiphlogistics 


3. 


Hyposensitization 




2. Desensitization 







Fig. 11.1. Therapeutic principles in urticaria on the basis of its pathophysiology 
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tomatology. This holds for acute and chronic as well as for most types of 
physical urticaria dealt within different chapters of this book. Few types of 
urticaria (e.g. vasculitis, delayed pressure urticaria) can however not be 
effectively treated in this way, and the afflicted patients represent a thera- 
peutic problem (see Section 11.4.2 for the treatment of special types of 
urticaria). 

11.2 

Treatment of Causes 

With this therapeutic approach, diagnosis and treatment of urticaria are 
difficult to separate since a truly causative treatment requires a thorough 
diagnostic approach, resulting in the identification of the eliciting agent. 
A remission of urticaria after elimination of the suspected cause as well as 
provocation of the disease after reexposure provide final proof for the causa- 
tive role of the elicitor. Treatment of the causes can be done by several ap- 
proaches (Fig. 11.1). 



11.2.1 

Removal or Avoidance of the Cause 

Whenever the eliciting factor of urticarial reactions can be eliminated, the 
situation is very simple. Examples are the surgical excision of implanted 
material or solid tumors or the prompt removal of the stinger after bee and 
wasp stings. If an acute urticaria is caused by the oral route, treatment with a 
laxative may be worthwhile to accelerate the excretion of the causative agent 
from the intestine. Care should however be taken in the choice of the laxative 
since those of plant origin are themselves a frequent cause of urticaria. 
Recently, prolonged remissions have been obtained in some severe cases of 
solar urticaria after plasmapheresis. In this situation, a causative serum factor 
has probably been removed. 

Treatment of ongoing diseases which might cause or sustain chronic 
urticaria is imperative. Focal infections in the oral, the naso-pharyngeal or the 
gastrointestinal region should be treated appropriately, including elimination 
of helicobacter pylori or a massive candidosis. Parasites are to be eliminated 
with specific chemotherapeutic agents. For the treatment of lymphomas 
or autoimmune diseases, specific treatment should be initiated as far as 
available. 

Far more frequently, the eliciting agent is not present within the body but is 
instead introduced from without. In these cases, a strategy of avoidance must 
be persued. This implies e.g. the discontinuation of drug treatment or a diet 
from which the suspected agent is eliminated. Once the cause is found, the 
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patient should be advised regarding the choice of alternative drugs and the 
avoidance of crossreacting agents. In case of uncertainty, improvement of 
urticaria after discontinuation of treatment with the implicated drug, or the 
omission of certain foods or additives from the diet are an indirect proof for a 
possible causal relationship. If the patient suffers from physical urticaria, he 
should be instructed to avoid the eliciting factor as far as possible, e.g. he 
should not jump into cold water in case of cold urticaria. In patients with 
difficult to treat delayed pressure urticaria, the only solution may be a change 
of work (see Chapter 5). 

Patients with urticaria should also be instructed to avoid aggravating 
factors. These include alcohol, a warm environment, viral infections, excessive 
physical exertion or often also aspirin which aggravates chronic urticaria in a 
sizable number of patients. 



11.2.2 

Dietary Management of Chronic Urticaria Due to Pseudoallergens 

Once the diagnosis of pseudoallergy to food ingredients has been established 
in urticaria, a diet containing only low levels of pseudoallergens should be 
instituted and, if successful, be maintained for a prolonged period of time 
(at least 3-6 months) until spontaneous remission is achieved. In the past, 
avoidance of individual additives, as generally practiced, resulted in only 
minor or moderate success in the dietary management of urticaria patients 
(Juhlin 1981; Rudzki et al. 1980; Gibson and Clancy 1980), whereas re- 
sponsiveness exceeding 70 % has been observed by Haustein (1996) and at 
our clinic in Berlin with a more restrictive diet (Zuberbier et al. 1995 b) 
(see Table 11.1) 

In the following section, a number of specific details and practical aspects 
of such a strict diet are described in cooperation with a dietician (I. Ehlers), 
and a summary of the diet is given in Appendix D, with some recipes in Ap- 
pendix E. Recent unpublished results from our group suggest that aromatic 
residues in fruits like tomatoes and in wine cause positive reactions in up to 
70% of our diet-responsive patients. The success of our diet may thus be due 
to the fact that a number of foods containing such aromas are avoided together 
with the previously implicated additives. 



Table 11.1. Response to a 
low-pseudoallergen diet in 
64 patients with severe 
chronic urticaria during 
hospitalization and follow- 
up (Zuberbier et al. 1995 a) 



Response to diet in hospital, 
(chronic continuous urticaria, 
no dermographic urticaria) 


73.4% 


Maintenance of response during 
6 months follow-up 


96.8 % 
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11 . 2 . 2,1 

Practical Guidelines for the Dietary Avoidance of Pseudoallergens 

I. Ehlers and T. Zuberbier 

In the literature, a wide variety of diets, including a broad range of different 
foods, are proposed for the treatment of intolerance reactions to foods. Be- 
cause of basic inconsistencies in the composition of these diets and unfavor- 
able clinical experiences, we have developed a new diet in close cooperation 
with dieticians (see also Section 10.3 and Appendix D 1). This diet has proven 
to be a highly effective means to treat pseudoallergic intolerance reactions to 
food (Zuberbier et al. 1995b). It prohibits all industrially processed foods 
which might contain additives like dyes, preservatives or antioxidants, and 
it lacks almost entirely histamine liberators which are commonly found in 
strawberries, fermented cheese, crustaceans, mollusks, nuts and shellfish. It 
contains however minor amounts of naturally occurring pseudoallergens like 
salicylates or parahydroxybenzoic acid in vegetables. Since the diet is not 
entirely devoid of pseudoallergens, we propose to call it ‘Tow-pseudoallergen 
diet”, in contrast to the term “allergen-free diet” currently used in the litera- 
ture. Since pseudoallergic reactions are dose-dependent, the low quantities of 
natural pseudoallergens and histamine liberators that are still consumed with 
the diet advocated by us, fail to elicit clinical reactions. The low-pseudo- 
allergen diet has also proven to be practical in an outpatient setting although 
the patient makes more inadvertent mistakes in this situation. These mistakes 
can, however, readily be detected if the patient is instructed to carefully 
document his food intake in a diary. 

The low-pseudoallergen diet should be maintained until freedom or 
improvement of symptoms is observed. In the majority of patients, symptoms 
abate already within seven days, although they may persist in 30-40% of 
patients for up to two weeks. In outpatients, improvement may therefore even 
take longer since an absolutely strict adherence to the diet is unlikely, and 
patients should be encouraged to maintain the diet initially for a longer 
period, i. e. for at least three weeks. The decrease of symptoms tends to run in 
waves, but despite these relapses, there is an overall decrease in intensity and 
frequency of urticaria with time. Reasons for relapse can at times be pin- 
pointed to unintentional mistakes in the diet, the intake of analgesics, or to 
intercurrent viral infections. The patient should be informed about such 
potential pitfalls, so that his motivation is not adversely affected. In case 
improvement is not evident or only minor, a pseudoallergen-rich food should 
be eaten for one or two days which, if negative, will definitely rule out food 
intolerance as a cause of the urticaria. The possible coexistence of a type I 
allergy to specific foods should also be kept in mind and ruled out by appro- 
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priate testing (see Section 10.2). All in all, the initiation of the low-pseudo- 
allergen diet can be accomplished in most patients on an outpatient basis, but 
with the occasional difficult patient, hospitalization may be the only means to 
clarify the diagnosis and to initiate effective dietary treatment. 

Expanding the Diet 

Once freedom of symptoms has been obtained with the diet, two possible 
further approaches can be chosen: 

• The patient is hospitalized and undergoes double blind oral provocation 
testing, with additives in an encapsulated form, as outlined in Section 10.3. 
Thereafter or alternatively, a pseudoallergen-rich meal is given to verify the 
diagnosis. A subsequent stepwise addition of different foods to expand the 
diet can be instituted thereafter on an outpatient basis. Initially, only those 
foods should be introduced that rarely cause urticaria (Appendix D2). On 
choosing the sequence of added new food ingredients, the patient’s history 
and his personal preferences should be taken into account. 

• If hospitalization is not feasible the patient is further followed on an out- 
patient basis, without specific provocation tests, and the diet is expanded as 
described above. 

Several specific points should be heeded during diet expansion: New types of 
food should be added at most every third day, since clinical reactions occur for 
up to 24 h after food intake in 50 % of patients. These symptoms also need time 
to abate, and a subsequent refractory period might yield false negative results 
on rapidly instituted further testing. When symptoms recur, the newly added 
food should be avoided for several subsequent weeks, and the previously tole- 
rated diet should be maintained until freedom of symptoms is obtained again. 
Other food ingredients can then be added using the same procedure. It is 
advisable to repeat testing of food that caused reactions earlier, after an 
extended period of remission in order to confirm that the specific substance 
was the cause for the relapse. This repeated testing is also valuable in view of 
the fact that reactivity to some substances is lost with time. Repeated provoca- 
tion test should ideally be done in a blinded fashion in order to exclude 
psychological factors which might contribute to the patient’s symptoms. 

When expanding the diet, additive effects of several provoking agents 
should also be taken into account. It may thus be possible that each newly 
introduced food is tolerated without problems by itself, but that a combination 
of different food items induces a reaction. 

The procedure, as outlined above, is generally well accepted by the patients, 
particularly since most of them appreciate the active involvement in their 
treatment. Patient compliance is generally better in patients whose symptoms 




166 



B.M. Henz, T. Zuberbier and E. Monroe 



were initially severe. Regular counseling of the patient by his physician and/or 
dietician is essential particularly during the initial weeks of therapy. The avail- 
ability of recipes (examples, see Appendix E) is generally highly appreciated. If 
individual patients can however not be motivated sufficiently, a less stringent 
diet, supported by regular intake of antihistamines is preferable to a symp- 
tomatic treatment with antihistamines alone, particularly since avoidance of 
pseudoallergens probably favors the induction of remissions. 

A few practical hints may be useful to avoid pitfalls in keeping the diet. 
Thus, industrially processed food may contain a number of further additives, 
e.g. for the purpose of prolonging its stability or in order to enhance it attrac- 
tiveness. In Europe, each additive must be declared on the package, giving its 
name, group name or E-number. A few exceptions to this rule can be particu- 
larly problematic for highly sensitive patients. Thus, sulfur-containing 
products need to be declared in some countries only when the sulfur dioxide 
contents exceed 50 mg/kg or 50 mg/L. A sizable number of foods, such as 
simple jams, citrus and orange concentrates, starch, sago and fermented 
vinegar, contains lower levels of sulfites that can still cause reactions. Another 
problem is e.g. added fruits in yoghurt since the sorbic acid used by some 
companies for conserving the fruits need not be declared. In case of doubt, 
only food with the clear inscription “without preservatives” should be con- 
sidered to be definitely free from additives. The inscription “without added 
preservatives” merely indicates on the other hand that the producer himself 
has not added any substances. 

Fortunately, many producers currently try to avoid the addition of preser- 
vatives. Thus, many sliced breads no longer contain sorbic acid and are instead 
treated with heat, many salad sauces are currently sold without benzoic acid, 
and sorbic acid in margarine has mostly been replaced by citric acid. In 
ice-cream, industry still tends to use natural dyes, but these cause far fewer 
reactions than azo- and other synthetic dyes. 

The detection and avoidance of food additives by patients with pseudo- 
allergies will probably remain a major challenge, now and in the future, since 
despite international efforts to harmonize the use of food additives, new 
chemicals whose pseudoallergenic potential is currently unknown, are succes- 
sively introduced into processed food. 



11.2.3 

Specific Immunotherapy 

IgE-mediated allergies can under certain conditions be treated by specific 
immunological desensitization, its endpoint being tolerance of the specific 
allergen. This treatment is time-consuming, potentially dangerous and can 
therefore only be done by an experienced physician. Desensitization is 
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currently practiced most successfully with highly sensitized bee and wasp 
allergic patients, particularly when they are in danger because of frequent 
exposure. Other indications are drug allergies (penicillin, insulin, isoniazide, 
diphenyl-hydantoine etc.), progesterone allergy and more recently allergies 
against monoclonal antibodies which are used therapeutically to prevent 
rejection of transplantated organs. At times, rush desensitization (within 
24 hours) may be indicated in patients highly sensitized to penicillin when this 
antibiotic is the only and most effective drug. Not all allergens are equally 
suitable for hyposensitization. Monoallergens are generally more effective 
than antigen mixes. 

Hyposensitization against bee and wasp allergies is done with commer- 
cially available venom extracts, traditionally on an ambulatory basis. In 
Europe, the so-called rush hyposensitization is generally used for initiation of 
treatment. In that case, patients are given 3 - 4 subcutaneous injections per day 
while they are hospitalized, starting with 0.2 ml of a lOOfold dilution of the 
lowest titer that is positive on prick testing. After 4-5 days, the undiluted 
venom is generally tolerated at a full dose, and the patient is thus generally 
protected from life-threatening reactions. Although this desensitization 
procedure is well tolerated, with only rare serious reactions (Greineder 1996), 
it should always be done with an indwelling intravenous catheter and with the 
patient under constant observation. Maintenance therapy must be done for 
about three years, in highly sensitized patients possibly even for 5-10 years, 
with increasing intervals between injections (Keating et al. 1991; Golden 
et al. 1996). 

For other allergens, a similar schedule of desensitization can be employed. 
Good results are however limited to insect venoms, inhalation allergens and 
penicillin. In patients who need a full dose of the allergen as rapidly as possible 
(e.g. for penicillin therapy in streptococcal endocarditis), the endpoint of 
desensitization can be reached within a day. In this case, increasing doses 
are given subcutaneously at 15 minute intervals. Once a dose of 800000 lU is 
tolerated, treatment can be switched to continuous i.v. infusions. Since 
most patients have allergic symptoms during this entire period (the goal is a 
“controlled anaphylaxis”), this rapid desensitization can only be done in an 
intensive care unit, with constant monitoring and readily available resuscita- 
tion equipment (Borish et al. 1987). In the future, one can expect suitably 
tailored peptides or receptor antibodies for improvement of the currently still 
crude and complex immunotherapy regimens (DeVries 1994). 
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11.3 

Mast Cell-Directed Therapy 

This approach is limited to only a few available treatment modalities. Thus, the 
releasability of mast cell mediators can be reduced pharmacologically, parti- 
cularly by j3-adrenergic agents, calcium blockers like nifedipin or flunarizine or 
by corticosteroids. The latter also reduce the number of mast cells after local 
intensive treatment (fluorinated preparations under occlusion). The same 
effect can also be achieved with PUVA (see treatment of urticaria pigmentosa. 
Chapter 9). In both situations, the effect of treatment is not persistent. 

Corticosteroids as well as PUVA are not suitable for the treatment of 
chronic urticaria because of their long-term potentially serious adverse 
effects. Short-term treatment with corticosteroids is, however, highly effective 
and also justifiable in acute urticaria, particularly when the eliciting agent is 
apparent and the patient is otherwise healthy (Zuberbier et al. 1996). Because 
of its low absorption from the gastrointestinal tract, the mast cell stabilizing 
agent disodium-cromoglycate is of little use in urticaria. In patients with 
mastocytosis and gastrointestinal symptoms and in patients with genuine 
food allergies, it is however highly effective in the control of the intestinal 
symptomatology (Soter et al. 1979; Czarnetzki and Behrendt 1981). The mast 
cell stabilizing effects, as observed in vitro for some newer non-sedating anti- 
histamines, are however of questionable clinical relevance, probably because 
the high drug levels necessary for these effects can not be reached in the tissue. 
Treatment of urticaria with inhibitors of histamine synthesis, e.g. tritoqualin, 
is according to our own experience of little use in suppressing the sympto- 
matology of whealing reactions. 

Patients who suffer from types of urticaria associated with a refractory 
period can use the latter effectively to control their symptoms. The refractory 
period is apparently due to an exhaustion of histamine stores within mast 
cells. Patients can be instructed to regularly expose their skin to stimuli which 
fail to provoke severe reactions but still keep histamine stores depleted. In 
the absence of major histamine synthesis, these patients can thus keep their 
symptomatology at a low level on reexposure. This type of treatment is parti- 
cularly useful in patients with physical and cholinergic urticaria as well as in 
patients with contact urticaria. 
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11.4 

Therapy at the Target Organ 



11.4.1 

Antihistamines 

Inhibition or amelioration of symptoms is the most common type of treat- 
ment of urticaria (Fig. 11.1). Until antihistamines became available, this type 
of therapy could only be done with poorly effective means like shake lotions, 
possibly with menthol added. With the availability of antihistamines since the 
1950’s, urticarial reactions can almost invariably be effectively suppressed. 
There is hardly any other disease for which such effective treatment, together 
with a relatively low adverse effect profile, is available (Simons 1992). Hista- 
mine exerts its effects via three different types of receptors: 

• Hi-receptors which mediate vascular permeability, itching and contraction 
of the smooth musculature 

• H 2 -blockers which regulate secretion of gastric acid and which are also 
expressed on subtypes of lymphocytes as well as on basophil leukocytes 

• the recently discovered Hs-receptor which regulates the synthesis and re- 
lease of histamine from basophils, as does the H 2 receptor, and which has 
otherwise been primarily identified in the CNS and at free nerve endings in 
the periphery. 

With few exceptions, practically all symptoms of urticaria are mediated via 
Hi-receptors. Hi-receptor antagonists are thus of eminent importance in the 
treatment of urticaria. 

The choice of different Hi-antagonists should be guided by clinical aspects 
as well as by the pharmacological properties of the specific preparation: 
All Hi-blockers bind competitively and reversibly to specific receptors in 
the tissue so that prophylactic therapy is most effective. The more recently 
developed second generation antihistamines differ from older sedating type 
antihistamines by the absence of, or reduction of effects on the CNS (Fig. 1 1.2). 
All Hi-antagonists are well absorbed and reach maximal plasma levels within 
1-2 h. The plasma half life varies among different substances, and the bio- 
logical effect varies even more so since in some preparations, the metabolites 
are effective as well and may be eliminated more slowly than the parent sub- 
stance (Table 11.2). The duration of action of Hi -antihistamines of the first 
generation is relatively short (2-6 h), while second generation antihistamines 
only reach maximal plasma levels by this time. Astemizole is an exception 
since its plasma levels increase very slowly, and the pharmacological effects 
are maintained over many weeks. For this reason, astemizole is not suitable for 
the treatment of acute urticaria. It can however be used like other Hi-blockers 
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Fig. 11.2. Structure of the most important types of the first (left) and second (right) gene- 
ration HI -antagonists. Chlorpheniramine belongs to the class of alkylamines, diphen- 
hydramine to the ethanolamines, cyproheptadine to the piperidines and hydroxyzin to the 
piperazines. Cetirizine is also a piperazine 



during maintenance therapy in chronic urticaria, although all diagnostic pro- 
cedures should be concluded before start of treatment. Tachyphylaxis of the 
tissue does not occur with antihistamines so that long term therapy does not 
require an increase of the dose. 

Almost all Hi-antagonists are primarily metabolized by the P450 system in 
the liver. Adverse effects like tiredness from first generation antihistamines are 
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Table 11.2. Pharmacological properties and special aspects of second generation Hi anta- 
gonists. The half maximal elimination time is given for healthy adults. T^ax = time until 
reaching maximal plasma levels after oral intake; = plasma half-life; * for the active 
loratadine metabolite: 17-24 h; -h holds only for the active metabolite of terfenadine; ** first 
and second pass 



Substance 


T 

^max 

[h] 


tl/2 

[h] 


Dose 

[mg/day] 


Special aspects 


Cetirizine 


0.9 


7.4 


10 


Antieosinophilotactic, 
antineutrophilotactic, 
inhibition of LTC4, PGD2 release 


Loratadine 


1.0 


* 

1 

00 


10 


Inhibition of histamine, LTC4, 
PGD2 release, 
inhibition of calcium flux, 
reduction of bradykinin and 
tame esterase activity 


Terfenadine 


1.0 


17 + 


120 


Potential cardiotoxicity 


Astemizole 


3.0 


>228 


10 


Antiserotinergic, 
biological effects over many 
weeks, 

potential cardiotoxicity. 


Ketotifen 


2.9 


3 + 20 ** 


1-2 


Anticholinergic 


Azelastine 


5.1 


22.2 


4 


Inhibition of histamine, LTC4 
and PAF release, calcium flux, 
calcium release and formation 
of oxygen radicals 



therefore increased during alcohol intake or treatment with sedatives like 
diazepam, and plasma levels are increased in older persons and in patients 
with liver damage. Children metabolize the drugs more rapidly. Cetirizine, the 
active, non-sedating metabolite of hydroxyzine, is not metabolized in the liver 
and is largely excreted in the kidney so that levels are increased in patients 
with renal damage and in older persons. All Hi -antagonists are secreted with 
breast milk. There are currently no contraindications to treatment of first and 
second generation Hi-blockers in children, although not all preparations are 
registered for this age group. 

Antihistamines of the Hi type are the mainstay in the management of 
urticaria. They may be divided into various pharmacologic groups, which in 
general have similar properties. Many of these agents are moderately effective 
in controlling the signs and symptoms of urticaria. 
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Of the first-generation or classic Hi antihistamines, a few agents deserve 
specific mention. Hydroxyzine hydrochloride has been used often as the first- 
line treatment of urticaria. Part of this popularity may be a result of its 
multiple properties as an antihistamine, sedative, and antiserotonin agent. 
Thus, hydroxyzine has been shown to be more effective than other classic 
antihistamines in inhibiting wheal-and-flare skin reactions, in suppressing 
histamine-induced pruritus, in dermographism, and in cholinergic urticaria 
(Monroe 1988). The usual starting dose is 10 to 25 mg four times per day. 

When a classic antihistamine fails to be helpful, the dosage should be 
increased to the highest tolerable and safe level. If a first generation anti- 
histamine is combined with a second generation antihistamine, the first gene- 
ration antihistamine can be prescribed at night to lessen the potential for 
sedation. 

The usefulness of the first generation antihistamines is sometimes limited 
by undesirable adverse effects, especially central nervous system effects 
such as daytime sedation and anticholinergic effects such as dry mouth 
(Table 11.3). Because of these problems, extensive research has led to the 
development of a new class of peripherally acting, second generation anti- 
histamines. 

When the potency of different newer type antihistamines was compared 
using the model of histamine wheals on prick testing, cetirizine was noted to 
be most potent, with a duration of action for 24 hours. Terfenadine (120 mg) 
was just as effective, but the effect already decreased after 24 hours. Loratadine 
(10 mg) is less effective in this model, although it is far better than placebo or 



Table 11.3. Potential adverse effects of Hi receptor antagonists 



Target organ 


Adverse effect 


CNS 


Sedation, tiredness, sluggishness, problems with coordination, 
euphoria, insomnia, tremor, nervousness, increased appetite 


Eyes 


Decreased visual acuity, diplopia 


Ears 


Tinnitus, dizziness 


Muscles 


Weakness, muscle twitching 


Gastro intestinal tract 


Loss of appetite, dryness of mouth, nausea, vomiting, diarrhea, 
constipation, stomach pains 


Immune system 


Urticaria, maculopapular rash, photosensitivity 
(promethazine, tripolidin), contact allergy 


Teratogenicity 


In animals: piperazine and hydroxyzine 
in humans: brompheniramine; possible association 
with retrolental fibrosis 


Reproductive system 


Problems with erection at high doses 
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chlorpheniramine (4 mg), a first generation antihistamine (Simons et al. 1990). 
Review of published clinical studies comparing the efficacy of the newer 
antihistamines in chronic urticaria shows that in the vast majority of studies, 
the agents demonstrate statistically equivalent efficacy. Therefore, the hista- 
mine-induced wheal and flare test is not a reliable indicator of the compara- 
tive clinical efficacy of different antihistamines in the treatment of allergic 
diseases. 

In clinical studies, the potency of hydroxyzine and its non-sedating meta- 
bolite cetirizine are comparable. In a recent study comparing cetirizine and 
azelastine in pruritic dermatoses, cetirizine was however more effective in 
suppressing whealing, while azelastine was superior in suppressing pruritus 
(Henz et al. 1997). Cetirizine is not only an Hi-blocker, but it also inhibits the 
migration of eosinophil and neutrophil granulocytes into the tissue and, like 
azelastine and loratadine, it inhibits the release of leukotriene C4. Similar 
effects have been described for mizolastine (Brostoff et al. 1996). Loratadine 
has no clear antieosinophilic effects in humans, but it is a potent inhibitor of 
cytokine-release from mast cells (Lippert et al. 1996). All these substances can 
thus potentially reduce the associated inflammation in urticarial reactions 
(Czarnetzki 1986, 1994; Simons 1992, Kenneth and Ellis 1991). 

First generation Hi -antihistamines are also used to treat sea sickness, and 
at higher doses, they act as local antipruritics. 

The most serious undesired adverse effects of first generation Hi-anta- 
gonists (Fig. 1 1.2) are central sedating effects (Table 1 1.3). These drugs should 
therefore be ordered at initially low and then increasing doses so that patients 
become tolerant to symptoms of tiredness. Additional adverse effects relate 
to antagonistic actions against serotonin and acetylcholine. Antihistamines 
generally do not accumulate and can apparently be taken over long periods of 
time without an increase of adverse effects. 

In case of overdosage and in children, there can be overexcitation of the 
CNS, and higher doses can induce epileptic attacks in predisposed patients. 
There are no specific antidotes. These effects are most likely due to mecha- 
nisms other than Hi-blockade. Symptoms of overdosage are overactivity, 
insomnia, hallucinations, fever, dilatation of the pupils, urinary retention, 
decreased intestinal peristalsis, drop of blood pressure, tachycardia and 
cardiac arrhythmias. Death results from central coma and cardiac arrest, in 
centrally inactive antihistamines (until now only known for astemizole and 
terfenadin) primarily via cardiovascular effects (drop of blood pressure, 
cardiac arrest). Because of potentially life threatening cardiac arrhythmias on 
overdosage with the latter two drugs, these should not be given simultaneously 
with agents that are also metabolized by the P450 system in the liver, such as 
erythromycin or ketoconazole or with cardiac drugs that prolong the QT inter- 
val (Kemp 1992). 




174 



B. M. Henz, T. Zuberbier and E. Monroe 



Second generation antihistamines (Fig. 11.2) have the major advantage of 
either not penetrating the blood-brain-barrier or not binding to receptors in 
the brain. They therefore cause no or only minor tiredness at the recom- 
mended dosage. Ketotifen, astemizole as well as the older sedating cypro- 
heptadine increase the patient’s appetite and thus can cause weight gain. 

In clinical studies of chronic urticaria patients treated with newer, second 
generation antihistamines (Table 11.1), these drugs have proved statistically 
superior to placebo and clinically comparable to medium- and high-strength 
classic antihistamines such as chlorpheniramine and hydroxyzine (Monroe 
1988). Clinical studies comparing the second generation antihistamines with 
each other have generally shown no statistically significant differences among 
the new agents, with the exception of pruritus versus whealing in a com- 
parison of azelastine versus cetirizine (Henz et al. 1997). Results of several 
other clinical studies with non-sedating antihistamines can be summarized as 
follows: 

Terfenadine has been shown in clinical studies to be statistically superior to 
placebo (Cerio and Lessof 1984; Krause and Shuster 1985; Ferguson et al. 
1985), equal or superior to clemastine (Fredriksson et al. 1986) and compar- 
able to chlorpheniramine (Grant et al. 1988). A 6-week (optional 12-week) 
multicenter study involving 158 patients with chronic idiopathic urticaria 
compared terfenadine, hydroxyzine, and placebo (Monroe et al. 1992). Both 
terfenadine and hydroxyzine provided significant improvement for all physi- 
cian and patient evaluations at 6 and 12 weeks of active treatment. Terfenadine 
and hydroxyzine were not significantly different for any parameter at any visit. 
The incidence of sedation, however, was four times greater in the hydroxyzine 
group. Fexofenadine, a metabolite of terfenadine without the cardiovascular 
side effects, has recently been approved in the United States (1996) and will 
probably replace terfenadine for use in allergic conditions. 

Loratadine has been shown in clinical studies to be statistically superior 
to placebo (Monroe 1988; Belaich et al. 1990). A 4-week (optional 12-week) 
multicenter study involving 172 patients with chronic idiopathic urticaria 
compared loratadine, hydroxyzine, and placebo (Monroe 1991). Both lorata- 
dine and hydroxyzine provided significant improvement for all physician 
and patient evaluations at 1, 4 and 12 weeks of active treatment. Loratadine 
and hydroxyzine were not significantly different for any evaluation para- 
meter at any visit. The incidence of sedation, however, was significantly greater 
with hydroxyzine than with either loratadine or placebo, which were compa- 
rable. 

Cetirizine has been shown in clinical studies to be statistically superior to 
placebo (Spector and Altman 1987; Juhlin and Arendt 1988). A 4-week multi- 
center study involving 211 patients with chronic idiopathic urticaria com- 
pared cetirizine, hydroxyzine, and placebo (Kalivas et al. 1990). Both cetirizine 
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and hydroxyzine provided significant improvement; they were clinically 
equivalent in efficacy. In cholinergic urticaria, cetirizine is also highly effective 
although higher doses may need to be instituted (Zuberbier et al. 1995 a). 



11.4.2 

Further Therapeutic Possibilities 

Practicing physicians are well aware of the fact that certain patients with 
urticaria will not respond to any of the treatments mentioned so far. This 
holds particularly for patients with urticarial vasculitis and delayed pressure 
urticaria. Both of these types of urticaria respond to corticosteroids, generally 
at low daily doses (5-10 mg prednisone daily or q.o.d.). Because of their 
potential side effects, these drugs are however mostly not suitable for main- 
tenance therapy. The same holds for cyclosporin A (Fradin et al. 1991) and 
stanozolol (Helfman and Falangen 1995). 

Alternatively, combinations of Hi- and H 2 -blockers, tricyclic anti- 
depressants, -adrenergic substances, calcium antagonists and inhibitors of 
inflammatory reactions like dapsone alone or in combination with pentoxi- 
fyllin or PUVA may be tried instead. In some patients with a high level of 
anxiety or depression, the symptoms of urticaria were also more effectively 
suppressed with a combination of Hi-blockers and benzodiazepines (Hashiro 
and Yamatidani 1996). 

Therapeutic Alternatives in Patients Not Responding to Usual Treatment 
Modalities and High-Dose Hr Antihistamines (Czarnetzki 1994; Tharp 1996) 

Combination: dapsone and pentoxifyllin 

Combination: Hi-blocker and j8-sympathomimetic (e.g. terbutaline) 
Combination: Hi and H 2 -blocker 
Combination: Hi -blocker and psychotropic drugs 
Calcium antagonists (fluranizine, nifedipine) 

Complement inhibitors (aprotinin, tranexamic acid) 

Tricyclic antidepressants (doxepin) 

Danazole (stanozolol) 

Dapsone 
Interferon a 
PUVA 

Corticosteroids 

Cyclosporin A 

Chlorquine 

Sulfazalazine 

Plasmapheresis 

Immunoglobulins 
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In severely affected patients not responding satisfactorily to Hi -antihista- 
mines, a trial with a tricyclic antidepressant may be worthwhile since these 
agents are known to exert potent in vitro Hi-antihistaminic effects. Doxepin, 
a heterocyclic variant of amitryptiline, was found to be approximately 700 
times more potent than diphenhydramine on a molar basis as an in vitro 
Hi-inhibitor (Richelson 1979). Doxepin has also been shown to be a potent in 
vivo inhibitor of histamine-induced wheal reactions in human skin (Sullivan 
1982). Some evidence exists that tricyclic antidepressants may also exert 
H 2 -antihistaminic effects. Clinical studies have shown doxepin to be effective 
in chronic urticaria (Goldsobel et al. 1986; Green et al. 1985; Harto et el. 1985), 
and cold urticaria (Neittaanmaki et al. 1984). Doxepin has proved statistically 
superior to placebo and diphenhydramine and clinically comparable to 
hydroxyzine (unpublished data). In terms of safety, doxepin has a similar 
sedation and anticholinergic profile to the first-generation, sedating anti- 
histamines. 

Human skin blood vessels have been shown to possess H 2 -receptors as well 
as the commonly recognized Hi receptors (Greaves et al. 1977). Hi-anti- 
histamines alone thus do not block all of the available histamine receptors in 
the skin. The clinical studies reported to date for combined Hi- and H 2 -anti- 
histamines (cimetidine and ranitidine) in treating chronic idiopathic urticaria 
have however produced mixed results (Cook and Shuster 1983; Harvey et al. 
1981; Monroe et al. 1981; Paul and Bodecker 1988). Several studies have shown 
combined Hp and H 2 -antihistamine therapy to be statistically more effective 
than Hi -antihistamine therapy alone in patients with dermographism 
(Matthews et al. 1979; Kaur et al. 1981; Mansfield et al. 1983). The usual dosage 
of cimetidine is 300 mg four times per day; that of ranitidine is 150 mg two 
times per day. Finally, one should not use H 2 -antihistamines alone because it 
is necessary to block all histamine receptors (Hi and H 2 ). 

There are individual positive reports of trials with complement inhibitors 
(tranexamic acid, aprotinin) and the antiandrogen danazol. In some patients 
with long-standing, cortisone-dependent chronic urticaria or urticarial 
vasculitis, we have been able to reduce symptoms or even induce com- 
plete remission with a low dose interferon-a treatment (3x3 million 
I. U./week) (Czarnetzki et al. 1994). Interferon-jS was ineffective. Treatment with 
sulfasalazine (e.g. azulfidine) or the combination of dapsone and pentoxfyllin 
can be effective in individual patients with steroid-dependent chronic urti- 
caria or urticarial vasculitis (Niirnberg et al. 1994). In a patient with pro- 
gesterone-induced urticaria, buserelin, a gonadotropin-releasing hormone 
analogue, induced a complete remission of symptoms (Yee and Cunliffe 1994). 

Systemic corticosteroids are highly effective in severe acute urticaria 
(Zuberbier et al. 1996) and may be indicated in severe serum sickness and 
pressure urticaria. They have no place as regular therapy in chronic urticaria. 
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although they may occasionally be used temporarily to break the cycle of a 
resistant case. If successful in such cases, they should be discontinued as soon 
as possible or at most maintained on an alternate-day basis. Systemic cortico- 
steroids may have a therapeutic role in cases where immune complexes or 
complement activation is involved in the pathogenesis of urticaria. 

11.5 

Prophylactic Therapy 

Patients with well-documented severe reactions to certain diagnostic agents 
(X-ray contrast media) or drugs (e.g. histamine liberators during operative pro- 
cedures, particularly in mastocytosis) can be exposed to these same agents if 
urgently needed after a prophylactic therapy with corticosteroids and antihista- 
mines. Several protocols for such treatments have so far been examined. These 
data suggest that Hi-antihistamines alone are sufficient, that the addition of 
H 2 -blockers is generally favorable, and that corticosteroids are not essential. 
Although urticarial reactions can not always be prevented by this prophylactic 
treatment, severe life threatening reactions were never observed. 

11.6 

Emergency Treatment 

Every physician must be familiar with the emergency treatment of patients 
with severe allergic or intolerance reactions. Instructions of the nursing 
personal must occur at regular intervals, and emergency drugs must be 
regularly checked for availability and expiration dates. 

Emergency Treatment of Patients with Acute Urticaria, Shortness of Breath and 
Shock (The patient should be placed in shock position in the latter two condi- 
tions and resuscitation equipment should be readily available) 

L Acute urticaria and angioedema 

a) Removal of the eliciting agent if possible (bee stinger, induction of vomit- 
ing, application of a tourniquet, cooling of local reactions with ice (local 
injections around the lesions with adrenaline 1 : 10000, maximally 3 ml) 

b) Patient reassurance and instruction to return immediately in case of 
shortness of breath 

c) Oral treatment with Hi-blockers or prednisone 

d) Shake lotions for local treatment if desired 

2. Shortness of breath 

a) Procedure as in 1 a; additionally 0.3 - 0.5 ml adrenaline 1 : 1000 subcutan- 
eously 
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b) Intravenous fluid (e.g. normal saline) 

c) Hi -antihistamines i.v. (e.g. 2-4 mg clemastine) 

d) Corticosteroids i. v.: 250 mg prednisolone initially, up to total dose of 2 g/24 h 

e) Inhaled j82-mimetics (e.g. fenoterole); in case of moderate cardiovas- 
cular reactions: epinephrine per medihaler or 0.3 -0.5 ml adrenaline 
1 : 1000 subcutaneously, repeatedly every 15 minutes 

f) Theophylline (e.g. solosin), 1-2 ampules slowly i.v. (in case of broncho- 
spasm) 

g) Possibly oxygen via nasal tubing 

h) In case of laryngeal edema, adrenaline medihaler 

i) In case of severe unresponding laryngeal edema: intubation, tracheo- 
tomy (control breathing and pulse) 

3. Anaphylactic shock 

a) Adrenaline 1 : 10000, up to 3 ml slowly i.v. 

b) Further therapy as under 2b -d (constantly controlling breathing and 
pulse). 

If urticarial reactions are the only symptoms, the situation is not dangerous. 
Patients with acute reactions should have the blood pressure checked, and in 
case of a decrease the patient must be placed flat on the back in shock posi- 
tion, with the subsequent procedures as mentioned above. If after 2 hours of 
observation there are no symptoms other than urticaria, the patient can be 
sent home with antihistamines or possibly also corticosteroids. In severe reac- 
tions, adrenaline is the most rapidly effective drug. Antihistamines and corti- 
costeroids should be given initially as well, but they need at least one half hour 
until good clinical effectiveness even after intravenous application. 

Infusion of calcium, as is practiced in some countries, is not effective in the 
treatment of urticaria and acute anaphylactic shock. Calcium is however 
helpful when the patient hyperventilates and when tetanus can not be other- 
wise treated effectively (breathing into a bag is generally a more effective and 
simple therapy). 
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Urticaria Questionnaire 



Name: Department 

Birth date: 

Current date: 



Dear Patient, 

You have consulted your physician because of chronic urticaria which manifests itself 
typically by recurring bouts of whealing and/or swelling of the skin. Wheals or urticae are 
itching elevations or bumps of the skin which vary in size from tiny to large and which 
disappear after a brief period of time. The condition may also be associated with deep and 
extensive swellings on any site of the skin, particularly on the eye-lids and the lips. Urticaria 
may be due to many causes. Their identification requires frequently the qualities of a detec- 
tive by you and your physician alike. Therefore please take your time in answering this 
questionnaire as exactly as possible. Do not omit any questions. In most cases, you need to 
only mark the correct answer. If you are not able to answer a question or if you don’t under- 
stand it, please write “unclear” on the margin or mark the appropriate box. Your doctor can 
evaluate the questionnaire more easily if you use a red pen. 

Thank you for your cooperation. 
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1. How long do you suffer from urticaria? 

Since 

2. What kind of symptoms do you have? 

□ superficial wheals only 

□ deep swellings only 

□ wheals as well as deep swellings 

3. How frequently do you observe superficial wheals? 

□ daily 

□ several times weekly 

□ several times per month 

□ more rarely, namely: 

4. How frequently do you observe deep, large swellings (angioedema)? 

□ daily 

□ several times weekly 

□ several times per month 

□ more rarely, namely: 

5. How long do your wheals persist before disappearing? 

□ less than 1 hour 

□ up to 24 hours 

□ longer than 24 hours 

6. How long do the deep swellings persist? 

□ up to 24 hours 

□ up to 72 hours 

□ longer than 72 hours 

7. How big are the wheals? 

□ pin size to pea size 

□ larger, namely as big as: 

8. Do your wheals preferentially appear at certain sites of the body? 

□ no 

□ yes, particularly at the following sites: 

□ yes, exclusively at the following sites: 

9. At which body sites do the deep swellings (angioedemas) appear? 

□ on the eye-lids 

□ on the lips 

□ at other places, namely: 



It 


Yes 


Un- 

clear 


No 


10. Have you ever experienced swellings of the tongue, the palate, 
the throat? 


□ 


□ 


□ 


If yes, where exactly: 








11. Did the swelling of your neck or throat lead to shortness of breath? 


□ 


□ 


□ 
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12. At which time of the day do your wheals occur mostly? 

□ in the morning 

□ at noon 

□ in the afternoon 

□ in the evening 

□ at night 



13. Do you sometimes wake up at night because of whealing? □ □ □ 

14. Do the wheals leave blue/brownish spots or red dots after □ □ □ 

they disappear for a few days? 

15. Do you notice running of the nose or tearing of the eyes □ □ □ 

during whealing reactions? 

16. Have you ever noticed asthmatic complaints or shortness □ □ □ 

of breath during whealing reactions? 



17. Have you ever noticed the following other symptoms during 
whealing attacks? 



• joint pains 


□ 


□ 


□ 


• swelling at the joints 


□ 


□ 


□ 


• abdominal pain 


□ 


□ 


□ 


• gastric pain, heart burns 


□ 


□ 


□ 


• nausea, vomiting 


□ 


□ 


□ 


• diarrhea 


□ 


□ 


□ 


• fever 


□ 


□ 


□ 


• inflammation of the eyes 


□ 


□ 


□ 


• swelling of the lymph nodes 


□ 


□ 


□ 


• other symptoms; if yes which ones: 


□ 


□ 


□ 


18. Did you or a member of your family ever notice whealing 


□ 


□ 


□ 



reactions or swellings before? 

If yes, who? 

19. Did any member of your family ever suffer from the following 
diseases? 



infantile eczema (cradle cap) 


□ 


□ 


□ 


itching eczemas in the arm pits or the back of the knees 
(atopic eczema) 


□ 


□ 


□ 


hay fever, stuffed nose, attacks of sneezing 


□ 


□ 


□ 


allergic asthma 


□ 


□ 


□ 



If yes, who? 
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Now 


For- 


Un- 


No 




merly 


clear 





Are you currently suffering or did you ever suffer from any 
of the following diseases? 


• infantile eczema 


□ 


□ 


□ 


□ 


• itching eczemas in the arm pits or the back of the knees 


□ 


□ 


□ 


□ 


(atopic eczema) 


• hay fever, stuffed nose, attacks of sneezing 


□ 


□ 


□ 


□ 


• allergic asthma 


□ 


□ 


□ 


□ 


• liver disease (hepatitis) 


□ 


□ 


□ 


□ 


• diseases of the kidneys 


□ 


□ 


□ 


□ 


• diseases of the thyroid gland 


□ 


□ 


□ 


□ 


• rheumatic diseases, e. g. primary chronic polyarthritis 


□ 


□ 


□ 


□ 


• inflammation of the teeth or the gums 


□ 


□ 


□ 


□ 


• inflammation of the ear, nose and throat region 


□ 


□ 


□ 


□ 


(e. g. tonsilitis, sinusitis) 


• stomach pain, heart burns 


□ 


□ 


□ 


□ 


• malignant diseases (if yes, which ones?) 


□ 


□ 


□ 


□ 



21. Did you suffer from any other diseases that are not mentioned? 

If yes, which ones: 

22. Can you remember special events or acute illnesses when your 
urticaria started? 

23. Did you ever notice an association between redness and whealing 
and the following situations? 

• or contact with cold (cold water, cold weather, cold wind, 
cold objects, cold food) 

• or contact with warmth (warm water, warm objects, warm food) 

• overheating of the body (e. g. during physical exercise, sports, 
sweating, hot shower fever, stress) 

• on contact with water 

• on exposure to sun (also artificial UV-radiation) 

24. Did you ever notice whealing several minutes after scratching 
or rubbing you skin? 

25. Did you ever notice swellings on parts of the body that have been 
exposed to pressure several hours before (e.g. swelling of the soles 
after long walking, of the buttocks after prolonged sitting or 
bicycling)? 

26. Did you ever take drugs against urticaria? 



Yes 


Un- 


No 




clear 




□ 


□ 


□ 


□ 


□ 


□ 



□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 



If yes, which ones and how frequently: 
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Yes 


Un- 


No 




clear 





27. Do you regularly take other drugs? 

If yes, which ones and how frequently: 



□ □ □ 



28. Do you take at times the following medications? 

• pain medication (such as aspirin) 

• tablets against flu 

• antirheumatics 

• cough medications 

• laxatives 

• sleeping pills 

• hormones 

• vitamins 

• antibiotics, particularly penicillin 

• homeopathic drugs 

• other drugs 

If yes, which ones and how frequently: 



□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 



29. Do you regularly or occasionally receive injections or infusions □ 
(e.g. insulin,vitamin B, shots for hyposensitisation, 

blood transfusions)? 

If yes, which ones and how frequently: 

30. Did you ever notice the development of wheals and swellings after □ 
taking tablets (e.g. penicillin or aspirin), after an injection 

or an infusion? 

If yes, specify: 

31. Did you ever notice other problems after having a tablet, □ 

an injection or an infusion? 

If yes, which ones and what kind of symptoms did you have? 

32. Did you ever notice wheals or swellings after an examination □ 

with radio contrast media? 

33. Did you ever notice wheals or swellings after vaccinations, □ 

e.g. against tetanus? 

34. Did you ever notice any of the following signs after eating certain □ 
foods (e.g. fish, crustaceans, milk, nuts, tomatoes, chocolate, spices, 
cheese, strawberries, apples, conserved food) 

• tingling and a pelty feeling of the tongue 

• swelling of the tongue or the lips 

• other swellings or wheals 

If yes, after which food? 



□ □ 
□ □ 

□ □ 

□ □ 
□ □ 
□ □ 
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Yes 


Un- 


No 




clear 





35. Did you ever notice wheals or swellings after drinking certain □ □ □ 

beverages (e.g. beer, wine, other types of alcohol, chinin containing 
refreshing beverages like lemonade) 

If yes, after which ones? 



36. Did you ever notice wheals or swellings after eating foods or 
beverages which contained preservatives 

(e.g. benzoic acid, sorbic acid)? 

If yes, after which ones? 

37. Do you have an aversion against certain foods? 

If yes, against which ones? 

38. Do you use artificial sweeteners instead of sugar? 

39. Do you smoke? 

If yes, what type, which brand and how many? 

40. Did you ever notice that touching the skin with the following 
substances caused redness or swelling? 

• foods (meat, fish, potatoes, herbs, salad, egg, flour, fruit, 
vegetables, beverages) 

• chemicals, objects at work 

• cremes, lotions 

• animals 

• plants 

• wood 

• textiles 

• drugs 

• cosmetics, perfumes 

• water 

41. What is your profession? 

42. What kind of hobbies do you have? 

43. Are you exposed to vapors or dust during work or hobbies? 

If yes, which ones: 

44. Does your urticaria improve or disappear during vacations? 

45. Do you have metallic objects (e.g. a pacemaker, artificial joints, 
metallic screws, dental implants) or other types of implants 

in your body? 

If yes, which ones: 



□ □ □ 



□ □ □ 



□ □ □ 

□ □ □ 



□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 



□ □ □ 



□ □ □ 

□ □ □ 
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Yes 


Un- 


No 




clear 





46. Have you noticed wheals or swellings after insect stings? □ □ □ 

If yes, which insects: 

47. Did you ever notice wheals during or shortly after intercourse? □ □ □ 

Women only 

48. Have you noticed the preferential appearance of wheals or □ □ □ 

swellings at certain times of the menstrual cycle? 

If yes, when? 

49. Do you take contraceptives or other hormones? □ □ □ 

If yes, which type and since when: 

If yes, are your wheals and swellings less intense on days 
when you don’t take these preparations: 
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Urticaria Diary 



Date 


Day 


Wheals* 


Itching* 


Remarks 




1 










2 










3 










4 










5 










6 










7 










8 










9 










10 










11 










12 










13 










14 










15 










16 










17 










18 










19 










20 










21 










22 










23 










24 










25 










26 










27 










28 










29 










30 









* 0 = none, 1 = mild, 2 = moderate, 3 = severe, please use this score to express disease 
severity, if you wish to make additional remarks, please use a separate sheet of paper. 




Appendix C 



Test Protocol: Physical Urticaria 

Physical provocation test for urticaria patients 

(please mark positive reactions) 



Patient identification 



Name: 


Last intake of 


Date/ time of day 




a) Antihistamines 


/. 


Birth date: 


type: 






b) Other medications 





potentially influencing wheals: 



1 . Dermographic urticaria Date/time of day 

/. 

Device for testing: Result 

body region tested: upper back 5 min 2 h 



Special types of reactions: 
e.g. cholinergic dermographism 



W 


E 


Pr 


W 


E 


Pr 















2. Pressure urticaria 






Date/ time of day 
/. 


Body site: 


Immediate 


Result 

2h 


4h 8 h 



Weight 


Area Duration 


W 


E 


Pr 


W 


E 


Pr 


W 


E 


Pr 


W 


E 


Pr 


900 g 


10 min 


























900 g 


20 min 


























1800 g 


10 min 


























1800 g 


20 min 


























g 


min 


























Special remarks: 
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3. Heat urticaria Dateftime of day 

/ 

Arm 

Bath 37-410,3-10 min 

Whole body (increase if negative) 



Result 



°c 


Duration of application 




Immediate 


2h 


or h 








W 


E 


Pr 


W 


E 


Pr 


W 


E 


Pr 



















































Special observations 



4. Cold urticaria 

Test site: 



Date! time of day 

/. 

Result 



Type of test 


Duration of 
application 


Imi 

W 


med] 

E 


ate 

Pr 


1 

W 


A.ftei 
0 mi 
E 


Q 

Pr 


W 


2h 

E 


Pr 


W 


24 h 
E 


Pr 


Ice cube 
(beaker with 
ice water) 


3-5 min 


























min 


























Arm bath 

°c 


5-10 min 




























min 


























Cold air,4°C 
until shivering 




























min 



























Reflex whealing? 

Other special observations? 

5. Solar urticaria Dateltime of day 

/. 

Test site: back, increasing doses 

Result 





Up to 2 h* 


24 h 


48 h 1 




W 


E 


Pr 


w 


E 


Pr 


w 


E 


Pr 


UVA 




















UVB 




















Visible light 





















Special observations? 



* Reading times, see Chapters 5.6 
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6. Cholinergic urticaria 

Physical exercise in warm environment 
or warm bath, check body temperature 
(> 0.5 °C) rise required for valid test 



Result 



type of test 


W 


E 


Pr 


exercise 








warm bath 









Date! time of day 
/ 



body temperature 
before test °C 
after test °C 



Special observations: 



Diagnosis: 



Test conducted by: 



Responsible physician: 



W = wheal E = erythema Pr = pruritus 
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Low Pseudoallergen Diet 

Strictly forbidden: 

All food containing preservatives, dyes or antioxidants; all industrially processed food 
should be regarded with suspicion (modified from: Zuberbier T, Czarnetzki BM. 
Nahrungsmittelunvertraglichkeit (II). Hautarzt 1993;44:57-62) 





Allowed 


Forbidden 


Basic food 


Preservative-free bread, 
potatoes, rice, unprocessed 
cereals, flour (not self-raising!) 
rice cakes, durum wheat pasta 
(without egg) 


All others 

(e. g. pasta with eggs, cake, 
biscuits, potato chips, crisps) 


Fats 


Butter, cold pressed plant oils 


All others (e.g. margarine, 
mayonnaise) 


Milk products 


Fresh milk, cream without 
stabilizers, white cheese, 
fromage frais, mild Gouda in 
small amounts 


All others 


Food from 
animals 


Fresh meat without seasoning 


All others including eggs, sea-food, 
smoked meat 


Vegetables 


All except those listed as 
forbidden (e.g. lettuce, carrots, 
zucchini, cabbage, broccoli, 
aspargus) 


Artichokes, peas, mushrooms, 
spinach, rhubarb, tomatoes and 
tomato products, olives, 
sweet peppers 


Fruit 


None 


All including dried fruits 
or fruit juices 


Herbs, spices 


Salt, sugar, chives, onions 


All others including garlic and herbs 


Sweets 


None 


All including chewing gum 


Beverages 


Milk, mineral water, coffee, 
black tea 


All others including beer, wine, 
spirits and herbal teas 


Spreadings 


Honey 


All others 
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Expansion of the Low Pseudoallergen Diet After Freedom 
of Symptoms Has Been Obtained 

Add only 1 (!!) food item every 3 days! 

Additive effects should be taken into account! 



Basic food 


No change 


Fats 


No change 


Milk products 


Buttermilk 
other mild cheeses 


Animal food 


Roast beef 
pollack, plaice, trout 
eggs 


Vegetables 


No change 


Fruit 


Banana, pear, watermelon 


Herbs, spices 


Fresh herbs (e. g. basil, parseley) 


Sweets 


None 


Beverages 


Buttermilk, 

peppermint or camomille tea 

pear juice, juice of permitted vegetables 

(no seasoning except salt permitted) 


Spreadings 


Treacle 
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Low Pseudoallergen Diet - Suggestions for Recipes 

I. Ehlers 

Baked beetroot 
(1 person) 

Ingredients: 

1 Large raw beetroot 

200 g Potatoes 

1 Onion 

l-2tbsp Olive oil 
Salt 



Beetroot with yoghurt dressing 
(1 person) 

Ingredients: 

1 Large raw beetroot 

150 g Yoghurt 

2tbsp Chopped chives 
Salt 



Beetroot and carrot salat 
(1 person) 

Ingredients: 

1 Small raw beetroot 

1 Large carrot 

1 Small onion 

1 tbsp Olive oil 



Coarsely grate the beetroot and the carrot. Finely 
dice the onion. Combine all ingredients in a mixing 
bowl. Toss well. Cover and chill until used. 



Wrap the beetroot in aluminium foil and bake 
in the oven for 40-50 minutes. Meanwhile mix 
yoghurt and chives and season with salt. 

Goes well with jacket or baked potatoes. 



Chop the beetroot and the potatoes. Finely dice 
the onion. Turn into an ovenproof dish. Spoon 
over oil and bake covered in the oven at 200 °C for 
30-40 minutes, until beetroot is tender. Adjust salt 
to taste. 
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Cucumber salad with yoghurt and chives dressing 
(1 person) 


Ingredients: 

200 g Cucumber 

100 g Yoghurt 

1 tsp Honey 
2tbsp Chives 
Salt 


Combine the yoghurt, the honey and the chives in 
a mixing bowl. Adjust salt to taste. Slice cucumber 
and toss in the dressing. Cover and chill until 
required. 


Jacket potatoes with fromage frais 
(1 person) 




Ingredients: 

300 g Potatoes 

150 g Fromage frais 

100 g Yoghurt 

1 Small onion 

2tbsp Chopped chives 
salt 


Steam the potatoes for about 25 minutes until just 
tender. Meanwhile finely dice the onion and 
combine with remaining ingredients in a mixing 
bowl. Adjust salt to taste. 


Baked potatoes in a bed of salt 
(1 person) 




Ingredients: 

300 g Potatoes 

l-2tbsp Olive oil 

Coarse salt 


Turn coarse salt in an ovenproof dish. Place the 
potatoes on top of the salt bed and spoon over the 
oil. Bake in the oven at 200 °C for 30-40 minutes 
until the potatoes are tender. Goes well with any 
kind of salad. 


Fried potatoes 
(1 person) 




Ingredients: 

300 g Cooked potatoes 

1 Large onion 

2tbsp Butter or olive oil 
Salt 


Slice the cooked potatoes and dice the onion. Melt 
butter in a frying pan and saute onions until they 
are transparent. Add potatoes and fry until they 
are golden. Adjust salt to taste. Goes well with any 
kind of salad. 


Mashed potatoes 
(1 person) 




Ingredients: 

300 g Potatoes 

1 tbsp Butter 
100 ml Milk 
1 tbsp Salt 


Steam the potatoes for about 25 minutes until just 
tender. Add butter and milk and mash well. Adjust 
salt to taste. Goes well with any kind of salad. 
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Steak with chives butter 
(1 person) 



Ingredients: 



150 g 


Steak 


Salt the steak mildly. Slice the onion into rings and 


1 


Large onion 


saute them in olive oil until they are transparent. 


Itbsp 


Olive oil 


Add the steak and fry it from both sides to taste. 


Itbsp 


Butter 


Meanwhile mix the remaining ingredients and 


Itbsp 


Chopped chives 


adjust salt to taste. 


1 tsp 


Finely diced onion 
salt 


Goes well with potato dishes and salad. 



Burger 
(1 person) 

Ingredients: 

60 g Minced beef 

1 tbsp Fromage frais 
1 Small onion 

1 tbsp Salt 

Olive oil 



Dice the onion finely. Combine the minced beef, 
the fromage frais, the onion and salt to taste 
in a mixing bowl and toss well. Form a burger 
and fry it in olive oil. 

Place into a bread roll with cucumber, lettuce and 
cheese if desired. 



Stuffed zucchini 
(1 person) 

Ingredients: 

60 g Minced beef 

1 tbsp Fromage frais 
Small onion 
1 Salt 

1 Small zucchini 

1 tsp Olive oil 



Dice the onion finely. Combine the minced beef, 
the fromage frais, the onion and salt to taste in a 
mixing bowl and toss well. 

Cut the zucchini in half lengthways and scoop out 
the flesh leaving a 1 cm “wall”. Sprinkle with salt. 
Place the “shells” into a greased ovenproof dish 
and stuff with the meat mixture. Bake in the oven 
at 200 °C for 20-30 minutes until the zucchini is 
just tender. 



Baked zucchini 
(1 person) 

Ingredients: 

1 Small zucchini 

1 Small onion 

1-2 tbsp Olive oil 
Salt 

50 g Mild gouda 



Slice the zucchini and dice the onion. Place into a 
greased ovenproof dish and spoon out olive oil. 
Sprinkle with cheese and bake in the oven at 200 °C 
for about 30 minutes. 

This recipe can be easily done with other 
vegetables such as broccoli or aubergines, too. 
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Potato soup 
(1 person) 

Ingredients: 



200 g 


Potatoes 


Chop the potatoes and the carrots and finely dice 


150 g 


Carrots 


the onion. Melt butter in a saucepan and saute 


1 


Small onion 


onions until they are transparent. Add potatoes, 


1 tbsp 


Butter 


carrots and 150-200 ml water and bring to boil. 




Salt 


Reduce the heat, cover and simmer until the 


1 tbsp 


Chopped chives 


vegetables are just tender. Adjust salt to taste and 
sprinkle with chives. 



Carrot soup 
(1 person) 

Ingredients: 

300 g Carrots 
1 tsp Honey 
100 ml Cream 
Salt 



Chop the carrots and bring to boil in 100- 150 ml 
water. Reduce heat, cover and simmer for about 
15 minutes until they are just tender. Blend in a 
liquidizer goblet and add the honey and the cream. 
Adjust salt to taste. 



Millet with carrots and zucchini 
(1 person) 

Ingredients: 



50 g 


Millet 


Wash the millet and bring to boil in 100- 150 ml 


150 g 


Carrots 


water. Reduce heat, cover and simmer for 


100 g 


Zucchini 


20-30 minutes. Meanwhile slice the vegetables. 


1 tbsp 


Butter 


Melt the butter in a frying pan, add vegetables 




Salt 


and saute them. Stir in the cream and adjust salt to 


50 ml 


Cream 


taste. Drain the millet and serve vegetables on a 
bed of millet. 



Vegetable rice 
(1 person) 

Ingredients: 



50 g 


Rice 


Wash the rice and bring to boil in 100- 150 ml 


150 g 


Broccoli 


water. Reduce heat, cover and simmer for 


150 g 


Carrots 


20-30 minutes. Meanwhile chop broccoli and 


150 g 


Cauliflower 


cauliflower and slice carrots. Melt the butter in a 


1 tbsp 


Butter 


frying pan, add vegetables and saute them. 




Salt 


Adjust salt to taste. Drain the rice and add to the 
vegetables. 
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